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HOW TO USE THE SOIL SURVEY REPORT 


HIS SOIL SURVEY of Allen County, 

Ohio, will serve several groups of readers. 
It will help farmers in planning the kind of 
management that will protect their soils and 
provide good yields; assist engineers in select- 
ing sites for roads, buildings, ponds, and other 
structures; provide basic information for com- 
munity planners, real estate agencies, land 
appraisers, and tax assessors; and add to our 
knowledge of soil science. 


Locating Soils 


Use the index to map sheets at the back of 
this report to locate areas on the large map. 
The index is a small map of the county on 
which numbered rectangles have been drawn 
to show where each sheet of the large map is 
located. When the correct sheet of the large 
map has been found, it will be seen that 
boundaries of the soils are outlined, and that 
there is a symbol for each kind of soil. All 
areas marked with the same symbol are the 
same kind of soil, wherever they occur on the 
map. The symbol is inside the area if there 
is enough room; otherwise, it is outside the 
area and a pointer shows where the symbol 
belongs. The ‘Guide to Mapping Units and 
Capability Units” at the end of the report 
will simplify the use of the map and the report. 
This guide Cink the name of each soil and its 
map symbol, the page on which the soil is 
described, the capability unit in which the 
soil has been placed, and the page where the 
capability unit is described. 


Finding Information 


Special sections of the report will interest 
different groups of readers. The section ‘“‘Gen- 
eral Nature of the County’ and the one entitled 
“Soil Associations” will be of interest mainly 
to those not familiar with the county. 

Farmers and those who work with farmers can 
learn about the soils in the section “Descrip- 
tions of the Soils” and then turn to the section 
“Use and Management of Soils.” In this way, 
they first identify the soils on their farm and 
then learn how these soils can be managed 
and what yields can be expected. The soils 
are grouped by capability classes, subclasses, 
and capability units. 


Engineers and others who use soil as & ma- 
terial in construction will find helpful informa- 
tion in the section ‘Engineering Properties of 
the Soils.” 

People interested in science will find informa- 
tion about how the soils were formed and how 
they were classified in the section “Genesis, 
Morphology, and Classification of the Soils.” 

Students, teachers, and other users will find 
information about soils and their management 
in various parts ofthe report, depending upon 
their particular interest. Subsections have 
been included in ‘Woodland and Windbreaks” 
and ‘‘Wildlife.” 


Technical Assistance 


Compare the management practices that you 
are now using for the soils on your farm with 
those suggested in this report. Look at the 
fields for signs of runoff and erosion. Then 
decide whether or not you need to change your 
methods of ini: The choice, of course, 
must be yours. This survey will aid you in 
planning new methods, but it is not a plan of 
management for your farm or-any other farm 
in the county. 

The soil survey is not intended to be a source 
of all information needed for a successful farm- 
ing operation. Information on crop varieties, 
fertilizer, soil conserving practices, and livestock 
management can be obtained from the Allen 
County extension agent. 

Farmers in Allen County organized the Allen 
County Soil Conservation District. The dis- 
trict, through its district commissioners, ar- 
ranges for farmers to receive technical help 
from the Soil Conservation Service and other 
ae in planning good use and conservation 
of the soils on their farms. The soil survey is 
part of the technical assistance furnished to the 
Allen County Soil Conservation District. 


* * * * * 


Fieldwork on the soil survey was completed 
in 1960. Unless noted otherwise, all statements 
refer to conditions at the time of survey. The 
soil mapping was done by the Division of 
Lands and Soil, State of Ohio, in cooperation 
with the Soil Conservation Service and. the 
Ohio Agricultura] Experiment Station. 
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LLEN COUNTY, in the northwestern part of Ohio 

(fig. 1), occupies 410 square miles, or 262,400 acres. 
Lima, located near the center of the county, is the county 
seat and largest town. Smaller towns are Delphos, 
Bluffton, Beaverdam, Spencerville, Cairo, and Elida. 
In 1960 the population of the county was 103,691 and 
the population of Lima was 51,037. 
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Figure 1.—Location of Allen County in Ohio. 


1 V. L. Smennrparer, R. L. Menxer, and G. M. Scuarer, 
Soil Conservation Service, contributed to the report. A. R. 
Brock was in charge of the field survey. Others on the field survey 
were D. E. Garner and FP. J. Baker, Ohio Department of Natural 
Resources, and F. Rupotpn and R. L. Herrner, Soil Conser- 
vation Service. 


Agriculture is the main enterprise in this county. 
Corn is the principal crop, but soybeans, wheat, oats, 
and hay are grown extensively. The county normally 
receives enough rainfall for the crops that are grown. 
Periods of drought occur occasionally, but they are not 
frequent nor are they severe. 


General Nature of the County 


Allen County was formed in 1820 from Indian. terri- 
tory. It was first attached to Mercer County and later 
became an independent judicial unit. The original set- 
tlers were largcly from Pennsylvania. 

The first place settled was Ft. Amanda, which was 
built on the western bank of the Auglaize River in 1812. 
A shipbuilding industry was established the next year, 
and many ships were built for navigating Ohio streams. 
Lima was first surveyed in 1831. Mills, churches, and in- 
dustries were established, and Lima soon became the cen- 
ter of business activity. Oil was discovered in 1885 near 
Lima, and for a time that city was known as the oil cen- 
ter of the United States. Large oil refineries and related 
industries were established at Lima. These had a great 
influence upon the future growth and industrialization 
of the town. 


Climate ? 


The climate of Allen County and northwestern Ohio is 
characterized as continental, in the sense that the region 
is subject to wide extremes of temperature..In winter 
cold air advancing out of Canada brings occasional 
periods of zero weather, but in summer the area comes 
under the influence of masses of warm, moist air. Temper- 
atures, on rare occasions, exceed 100°F. The largest 
amount of precipitation falls in June, and the smallest: 
amount falls in February. A large part of the precipita- 
tion in winter is in the form of rain. The rain often falls 
on ground that is not frozen. Because Ohio is located on the 
eastern edge of the interior plains, it is spared the violent 
fluctuations of wetness and drought that characterize some 


?L. T. Prerce, State climatologist, helped prepare this section. 
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areas to the west and south. Precipitation is favorably 
distributed for the production of crops. In spring an 
ample amount of moisture is usually available for the 
germination of seed and the growth of plants. The driest 
season. coincides with the harvesting period. 

Allen County is on the eastern edge of the Corn Belt 
and at the southern edge of the old lake bottom that has 
tablelike terrain, The elevation rises from north to south, 
and as a result, areas from Lima south are sometimes 
several degrees warmer than the lakebed areas to the 
north. The difference in temperature is caused by cooler 
air sinking into the old lake bottom on calm nights. The 
annual total precipitation is nearly 2 inches greater in 
the southern than in the northern areas. The difference 
in rainfall is caused by the higher elevation in the south. 

Table 1 shows temperature and precipitation data 
taken from records kept over a period of 80 years at 
Lima. These figures apply to the county as a whole, 
except that the daily minimum temperature is a degree 
or two lower in the northern part of the county, and 
the average precipitation is slightly less. The average 
annual temperature in Allen County is 51.4°F. The data 
are from records of the U.S. Weather Bureau and the 
Lima Association of Commerce. 

The average growing season, or that period normally 
free from temperatures as low as 32°, is 161 days. It ex- 
tends from May 8 to October 11. The season normally 
free from temperatures as low as 36°, when light frost 
can occur, extends from May 16 to September 29. A 
period from April 19 to October 24, 188 days, is free 
from temperatures as low as 28°. This growing season is 
ample for growing such crops as corn and soybeans 
without having to plant on dates when the risk of a 
later freeze exceeds 25 percent. 

The moisture in the soil also goes through a seasonal 
cycle, which is generally favorable for crop production. 
Winter is the normal recharge season, and most soils are 
saturated with moisture, or nearly so, by the start of 
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the growing season. If rainfall is normal in spring, cur- 
vent and stored moisture is generally ample until mid- 
July, but a moderate shortage develops during August 
and September. An actual drought during the period 
when plants are growing actively is a rarity, although 
a moderate deficit occurs occasionally during the critical 
silking period of corn. 

The probability of receiving a beneficial amount of 
rainfall during the silking, or tasseling, period of corn is 
indicated by the following list. It shows the probabilities 
of getting the amounts indicated within the 3 weeks 
beginning July 26. 


Amount Probability Amount Probability 
0.2 inch-_-.-.. 99.1 percent 1.4 inches____. 66.8 percent 
Ainch...--_. 96.3 pereent 2.0 inches._.__ 48.0 percent 
6 inch_----~. 91.9 percent 2,8 inches__._- 28.6 percent 
1,0 inch._----- 80.1 percent 4.0 inches. 11.8 percent 


Early in the afternoon, the average relative humidity 
is about 50 percent in summer and as high as 70 percent 
in winter. It rises into the 80’s and 90’s at night through- 
out the year. In summer the sun shines about 70 percent 
of the possible time as compared with 40 percent or lower 
in winter. Tornadoes have occurred on rare occasions 
in Allen County, usually during the spring months. 
Damaging hailstorms occur much less frequently than in 
States to the west and south. 


Physiography, Relief, and Drainage 


Allen County is in the Central Lowlands, which in- 
cludes most of the glaciated part of Ohio. More specifi- 
cally, it straddles the Lake Plain and Till Plain areas 
of that region. The county was covered by several gla- 
ciers, but the Late Wisconsin drift covered all the ma- 
terial left by former glaciers. The county is covered by 
glacial drift, which ranges from a few feet to several 
hundred feet in thickness. This mantle of glacial drift 
overlies limestone bedrock throughout the county. In 


Taste 1.—Temperature and precipitation at Lima, Allen County, Ohio 
{Based on records kept from 1926 to 1955) 


Temperature Precipitation 
Month Highest Lowest Average 

Average Average snow ! Driest | Wettest 

daily daily Average Average and year year 

maximum | minimum Tempera- |} Year | Tempera-| Year sleet (1953) (1937) 

ture ture 

oF, oF, oF, oF, Be Inches Inches Inches Inches 
36. 9 21.1 29. 0 71 1950 —20 | 1936 2. 70 5.0 2. 91 7, 42 
39.0 22. 0 30. 5 70 1944 —15 | 1934 2, OL 4.3 1. 22 2. 36 
48.3 28.7 38.5 82 1945 — 8! 1948 3. 30 4.0 4. 44. 2. 33 
60. 3 38. 0 49, 2 89 1930 12 | 1940 3. 40 6 2. 67° 4, 43 
72.3 48.5 60, 4 93 1934 27 | 1947+ 3. 45 (2) 3. 22 2. 53 
8L. 9 58, 2 70. 1 101 1952 36 | 1929 4. 02 ) 1, 86 5. 40 
86. 6 62.0 74.3 109 1936 43 | 1940 3. 44 0 2,19 7, 87 
August..---. =~ 84. 0 60, 2 72.1 103 1934 39 | 1946 3. 37 0 2. 61 6. 90 
September_-__.----- 77.6 53. 2 65. 4 101 1939 29 ; 1942 3. 14 0 1. 74 6. 03 
October_.---.-.--- 65. 8 42.9 54.4 92 1939 18 | 1952 2. 90 25 . 83 4,71 
November__-.._--- 50. 0 32. 7 41.4 80 1950 — 1 | 1929 2. 66 2.6 . 80 1. 65 
December __.~_-_-- 38. 6 23. 5 31.1 67 1941 —13 | 1950 2. 24 4.8 2. O7 2. 68 
Wari cewenas 61.8 40. 9 51. 4 109 1936 —20 | 1936 36. 63 21.3 26. 56 54, 31 


1 Ten inches of snow equals approximately 1 inch of rain. 2 


Trace. 
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most of the county, the underlying limestone is the 
Monroe formation (74),? but in the southeastern corner 
it is the Niagara formation. In several places there are 
outcrops of limestone (fig. 2). The more prominent out- 
crops are at Bluffton, south of Delphos, and east of 
Westminster. There is also a large quarry at Lima. 


Figure 2,—Outcropping of limestone near the surface in an area 
south of Bluffton. The spade is touching bedrock. 


The relief of the county is mainly nearly level to un- 
dulating, but the places near the streams or in the mo- 
rainic areas are steeper (fig. 3). The major part of the 
county is a till plain, but there are three end moraines 
in the county. In the moranic areas the relief is more 
pronounced, and erosion is more severe than on the 
plains. The end moraines were deposited when the 
ice remained stagnant during glaciation. The ma- 
terial carried by the glaciers was deposited as the 
glaciers melted. It formed moraines that run as bands 
across the county from east to west. Areas of sandy and 
gravelly outwash occur along the base of these moraines 
and on some of the higher parts of the moraines. 

In the northern part of the county, the relief is more 
subdued than in the southern part. Prominent beach 
ridges of sandy or gravelly outwash, formed by wave 
action, parallel the moraines. After the glacier had re- 


* Italic numbers in parentheses refer to Literature Cited, p. 98. 


ceded to a point north of the area that is now Allen 
County, a large glacial Jake was formed that extended 
from the northernmost parts of the county north and 
east to Lake Erie. The soils in this lakebed are gener- 
ally high in content of clay, and relief is nearly level. 


Figure 3.—Typical morainic topography in an area of the St. Johns 
moraine in the southeastern part of Allen County. 


Most of the county is part of the basin of the Mau- 
mee River; all the major rivers that flow through Allen 
County eventually drain into that river. A small part 
of the upper area of the watershed of the Scioto River, 
however, extends into the eastern edge of the county. 

Most of the soils in Allen County are somewhat poorly 
drained to very poorly drained. The Blount soils are 
typical of the somewhat poorly drained soils, and the 
Pewamo soils are typical of the very poorly drained 
soils. 


Industry 


Industrial plants are numerous in Lima, and many oil 
companies and related industries are located there. 
Crude oil and gas from as far away as Texas are refined 
and processed in Lima, and numerous pipelines start and 
terminate in that city. Plants in Lima manufacture 
such items as heavy construction equipment, automobile 
engines, electric motors, machine tools, metal castings, 
rubber products, plastics, fertilizer, petroleum products, 
and dry ice and other carbonated products. The indus- 
tries of Lima and the surrounding towns provide em- 
ployment for thousands of people in the area. 


Community Facilities 
High schools and grade schools are well distributed 
throughout the county, and churches are also well lo- 


vated. Lima has two large hospitals and other medical 
clinics. Public Hbraries are located at Lima. 
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Transportation is good in this county. The county is 
-erossed by three Federal highways, two of which run in 
an east-west direction. ‘The third highway, Interstate 
75, a four-lane divided freeway, runs from the south to 
the northeast, and a number of State highways transect 
the county. Several railroads pass through the county, 
and large truck depots are located in Lima, Lima 1s 
also served by an airline. 

Several lakes near Lima are used for recreational pur- 
poses. Lima also maintains public picnic areas, and a 
few small parks are located in other parts of the county. 
In addition, the Ohio Highway Department maintains 
several small roadside parks. This county and sur- 
rounding counties are served by a television and a radio 
station located in Lima. 


Agriculture 


Indians were among the first to practice agriculture in 
the area that is now Allen County. They cultivated 
fields of corn on some of the bottom lands of streams. 
When white men came to the area, they cut most of the 
remaining heavy, deciduous forest. Now, much of the 
acreage is used for crops, and only about 10 percent of 
it remains in trees. 

According to the U.S. Bureau of the Census, 206,047 
acres was in farms in 1959. Of this, 150,338 acres was crop- 
land, 18,364 was pasture, and 19,053 was woodland. The 
number of farms is decreasing, but the size of farms is 
increasing. There were 2,560 farms in the county in 
1950, but the number had decreased to 1,755 by 1959. 
The average size of farms was 89 acres in 1950 as com- 
pared to 117 acres in 1959. The total amount of land in 
farms decreased nearly 22,000 acres between 1950 and 
1960. This decrease is mainly the result of expanding 
urban population and the construction of new highways. 

Of the 1,755 farms in the county, 1,423 are operated 
by owners or part owners, and the rest are generally 
operated by tenants. The largest numbers of farms 
are general and miscellaneous. ‘There are also 460 
cash-grain farms, 145 dairy farms, 55 poultry farms, and 
301 livestock farms other than dairy and poultry farms. 

The number of acres of corn harvested increased from 
49,188 acres in 1950 to 53,158 in 1959. The acreage in 
soybeans also showed an increase in the same period— 
from 17,973 acres harvested to 83,671. In 1959, 22,497 
acres of wheat and 17,348 acres of oats were harvested, 
a decrease since 1950. Alfalfa was grown for hay on 
only 5,667 acres, but clover was grown on 12,587 acres. 


How Soils Are Mapped and Classified 


Soil scientists made this survey to learn what kinds of 
soil are in Allen County, where they are located, and 
how they can be used. They went into the county know- 
ing they likely would find many soils they had already 
seen, and perhaps some they had not. <As they traveled 
over the county, they observed steepness, length, and 
shape of slopes; size and speed of streams; kinds of 
native plants or crops; kinds of rock; and many facts 
about the soils. They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down into 


the parent material that has not been changed much by 
leaching or by roots of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. To use this report efliciently, it 
is necessary to know the kinds of groupings most used in 
a local soil classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Fach soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Hoytville 
and Pewamo, for example, are the names of two soil 
series. All the soils in the United States having the 
same series name are essentially alike in those character- 
istics that affect their use and behavior. Soils of one series 
can differ somewhat in texture of the surface soil and 
in slope, stoniness, or some other characteristic that 
affects use of the soils by man. 

Many soil series contain soils that differ only in tex- 
ture of their surface layer. According to such differ- 
ences, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Blount loam and Blount 
silt loam are two soil types in the Blount series. The 
difference in the texture of their surface layers is appar- 
ent from their names. 

Some soil types vary so much in slope, degree of ero- 
sion, number and size of stones, or some other feature 
affecting their use that practical suggestions about their 
management could not be made if they were shown on 
the soil map as one wnit. Such soil types are divided 
into phases. The name of a soil phase indicates a fea- 
ture that affects management. For example, Belmore 
loam, 0 to 2 percent slopes, is one of several phases of 
Belmore loam, a soil type that ranges from nearly level 
to strongly sloping. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodland, buildings, field borders, 
trees, and other details that greatly help in drawing soil 
boundaries accurately. The soil map at the back of this 
report was prepared from the aerial photographs. 

The areas shown on a soil may are called mapping 
units. On most maps detailed enough to be useful in 
planning management of farms and fields, a mapping 
unit is nearly equivalent to a soil type or a phase of a 
soil type. It is not exactly equivalent, because it is not 
practical to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen within 
an area that is dominantly of a recognized soil type or 
soil phase. 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas where different kinds 
of soils are so intricately mixed, and so small in size, 
that it is not practical to show them separately on the 
map. Therefore, they show this mixture of soils as one 
mapping unit and call it a soil complex. Ordinarily, a 
soil complex is named for the major soil series in it, and 
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the names of the principal constituents are joined by a 
hyphen. There are no soil complexes mapped in Allen 
County. There are, however, undifferentiated mapping 
units. If two or more soils that do not occur in a regu- 
lar geographic pattern have differences too slight to 
justify mapping them separately, they are mapped 
together in an undifferentiated mapping unit. An example 
is Haskins and Digby loams, over clay, 0 to 2 percent 
slopes. Also, on the soil map of this county, areas are 
shown that have been so disturbed by construction that 
they cannot be called soils. These areas are shown on 
the map like other mapping units, but they are given 
descriptive names, such as Borrow pits, Gravel pit, Made 
land, or Urban land, and are called land types rather 
than soils. In this report, spot symbols are used on the 
a map to designate small areas of wet, sandy, or gullied 
soils, 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in a way that it is readily useful to different 
groups of readers, among them farmers, ranchers, man- 
agers of woodland, engineers, and homeowners. Group- 
ing soils that are similar in suitability for each specified 
use is the method of organization commonly used in the 
soil survey reports. Based on the yield and practice 
tables and other data, the soil scientists set up trial 
groups, and test them by further study and by consulta- 
tion with farmers, agronomists, engineers, and others. 
Then, the scientists adjust the groups according to the 
results of their studies and consultation. Thus, the 
groups that are finally evolved reflect up-to-date knowl- 
edge of the soils and their behavior under present meth- 
ods of use and management. 


Soil Associations 


After study of the soils in a locality and the way they 
are arranged, it is possible to make a general map that 
shows several main patterns of soils, called soil associa- 
tions. Such a map is the colored general soil map at the 
back of this report. Each association, as a rule, contains 
a few major soils and several minor soils, in a pattern 
that is characteristic although not strictly uniform. 

The soils within any one association are likely to differ 
from each other in some or in many properties; for 
example, slope, depth, stoniness, or natural drainage. 
Thus, the general soil map shows, not the kind of soil at 
any particular place, but several different patterns of 
soils. Each pattern, furthermore, contains several kinds 
of soils. 

Each soil association is named for the major soil series 
in it, but as already noted, soils of other series may also 


be present. The major soils of one soil association may 
also be present in another association, but in a different 
pattern. 

The general map showing patterns of soils is useful 
to people who want a general idea of the soils, who want 
to compare different parts of a county, or who want to 
know the possible location of good-sized areas suitable 
for a certain kind of farming or other land use. The 
seven soil associations in this county, which are shown on 
the general map, are described in the following pages. 


1. Montgomery-Blount Association 


Very poorly drained, dark-colored soils on broad de- 
pressed flats 


This association consists mainly of dark-colored, fine- 
textured soils on broad, depressed flats and in depres- 
sions on the glacial till plain (fig. 4). The Montgomery 
soils occupy nearly all of the acreage, but the slightly 
higher areas are occupied mostly by the Blount soils. 

The Montgomery soils formed in water-laid, clayey 
material that was deposited in small Jakes or ponds. 
They are dark colored, high in content of clay, and very 
poorly drained. These soils are limy below a depth of 
about 48 inches. The somewhat poorly drained Blount 
soils are lighter colored, less clayey, and Jess fertile than 
the Montgomery soils. The Blount soils have a surface 
layer of silt loam that is easier to till than that of the 
Montgomery soils. The Blount soils formed in glacial 
till that is my at a depth of about 30 inches. 

The soils of this association are used largely for grain, 
although some sugar beets are grown. For maximum 
yields, the soils require surface and tile drainage. The 
response to fertilizer is good. If they are managed well, 
the soils are highly productive. . 


2. Morley-Blount-Pewamo Association 


Nearly level to gently sloping, moderately well drained 
and somewhat poorly drained, light-colored soils of till 
plains and moraines, and nearly level, very poorly 
drained, dark-colored soils in drainageways 

In this association are nearly level to gently sloping, 
predominantly light-colored Morley and Blount soils and 
dark-colored Pewamo soils that are generally along 
drainageways in the uplands. 

The Morley soils, which occur in the more sloping 
areas, are moderately well drained despite the fact that 
they have a subsoil that contains a fairly large amount 
of clay. Their surface layer is silt loam, and they 
formed in glacial till that is limy at a depth of about 24 
inches. The Morley soils are low in natural fertility. 
The Blount soils are somewhat poorly drained, and they 
also have a silt loam surface layer. Their subsoil is limy 
at a depth of about 30 inches. 

The Pewamo soils, in the depressed flats and upland 
drainageways, are dark colored and very poorly drained. 
Their surface layer is fine textured, and therefore, they 
are more difficult to till than the Morley and Blount 
soils. ‘The subsoil of the Pewamo soils is limy at a depth 
of about 40 inches. The Pewamo soils are high in nat- 
ural fertility. 
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Figure 4.—A schematic drawing showing the relationship of the soils of the Montgomery-Blount association to other soils of 
the county, 
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Cash-grain and general farming are the major agricul- 
tural enterprises in this soil association. If the soils are 
properly managed, good yields can be obtained. Tule 
and surface drainage are needed for maximum produc- 
tion on the Blount and Pewamo soils, and the Morley 
soils need practices to control erosion. The Morley and 
Blount soils are somewhat low in natural fertility. Crops 
grown on them respond well to fertilizer. 


3. Blount-Pewamo Association 


Nearly levet to gently sloping, somewhat poorly drained, 
light-colored soils of till plains, and very poorly drained, 
dark-colored soils in depressions 


This association, one of the largest in the county, con- 
sists mainly of light-colored, somewhat poorly draimed 
Blount soils and dark-colored, very poorly drained 
Pewamo soils. ‘The Blount soils are on low knolls and 
ridges, and the Pewamo soils are in depressions (fig. 5). 
The proportion of each of these soils varies greatly 
within short distances. Minor areas of the Morley and 
Montgomery soils also occur within this association. The 
Morley soils occupy the escarpments and stronger slopes 
that border streams. The Montgomery soils are in de- 
pressions that contain water-deposited, clayey material. 

The Blount soils formed in glacial till that is limy at 
a depth of about 80 inches. These soils are lower in con- 
tent of organic matter and in natural fertility than the 
Pewamo soils. They have a surface layer of silt loam 
and are easier to till than the Pewamo soils. The Pewamo 
soils‘are high in natural fertility, but they are difficult 
to till because of their fine-textured surface layer. 

Cash-grain farming is the dominant type of agricul- 
ture in the association, but in some areas the production 
of tomatoes and sugar beets is important. The soils need 
surface and tile drainage for maximum production. 
The response to fertilizer is good, particularly on the 
Blount soils, which are low in natural fertility. Under 
proper management the soils of this area are highly 
productive. 


4. Morley-Blount Association 


Gently sloping to steep, moderately well drained soils, 
and neurly level to gently sloping, somewhat poorly 
drained soils of till plains and moraines 


In this soil association are gentle to steep, south- 
facmg slopes of the moraines that bisect the coun- 
ty in an east-west direction. The soils of this associa- 
tion are also along the major streams where the relief is 
sloping to moderately steep (figs. 6 and 7). The Morley 
and Blount soils occupy the major part of the associa- 
tion. The Pewamo soils are in some drainageways and 
depressions. 

The Morley soils have a surface Jayer of silt loam in 
areas where they have been protected from erosion, In 
places, however, they have eroded to the extent that the 
surface layer is made up of material that was formerly 
subsoil. Although the subsoil has a fairly high content 
of clay, the Morley soils are moderately well drained. 
They are low in organic matter and in natural fertility. 
The Morley soils formed in glacial till that is limy at a 
depth of about 24 inches. 

728-170 —G5——2 


The Blount soils also have a surface layer of silt 
loam, but they are somewhat poorly drained. Their sub- 
soil is limy at a depth of about 30 inches. They are 
higher in natural fertility than the Morley soils. The 
Blount soils of this association are generally more eroded 
than the Blount soils of other associations because this 
association is steeper. : 

Livestock and general farming are the leading agri- 
cultural enterprises in this association. Cash-grain farm- 
ing is practiced to a minor extent. Some of the acreage 
remains in woodland and permanent pasture. If the 
steeper soils are farmed, they need intensive conserva- 
tion practices, such as terracing and contouring. The 
nearly level soils and soils in depressions need tile drain- 
age. Crops grown on the soils of this association re- 
spond favorably to fertilizer. However, the steep slopes 
limit cultivation in much of this soil association. In the 
steep areas permanent pasture and woodland may be the 
best -uses. 


5. Hoytville-Nappanee Association 


Hee level, dark-colored, very poorly drained soils on 
broad flats, and undulating to sloping, light-colored, 
somewhat poorly drained soils on adjacent low knolls 


This soil association consists largely of nearly level 
Hoytville soils on broad flats and of undulating Nap- 
panee soils on low knolls and in sloping areas near 
streams (fig. 8), The Hoytville soils are dark colored 
and very poorly drained, and the Nappanee soils are 
light colored and somewhat poorly drained. Minor soils 
in this association are the very poorly drained Toledo 
sotls in depressions and the moderately well drained St. 
Clair soils on the escarpments and slopes near the 
streams. 

The Hoytville soils formed in glacial till that was 
modified by water of the glacial lakes. Most of the 
Hoytville soils have a surface layer of silty clay loam 
or silty clay, but in some areas near the sandy beach 
ridges, the surface layer is silt loam. The subsoil is 
limy at a depth of about 40 inches. These soils are 
fairly high in content of organic matter and in natural 
fertility. 

The Nappanee soils developed in glacial till that was 
modified by lake-laid sediment. Most of the Nappanee 
soils have a surface layer of silt loam. In some areas 
near the sandy soils of the beach ridges, however, their 
surface layer is loam. The subsoil is limy at a depth 
of about 24 inches. The Nappanee soils generally occur 
in small areas within larger areas of the Hoytville soils. 
They are low in content of organic matter and in natural 
fertility. 

Cash-grain farming predominates in. this soil associa- 
tion, but there is a considerable acreage of sugar beets and 
tomatoes. The soils contain more clay in their subsoil 
than the Blount and Pewamo soils; consequently, the 
problems. of management are more difficult. Surface and 
tile drainage are most important if the soils are to pro- 
duce maximum yields. The response to fertilizer is 
favorable, and if the soils are properly managed, they 
are moderately to highly productive. 
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Figure 5.—A schematic drawing that shows the relief.of the Blount and Pewamo soils of association 3. 


ALLEN COUNTY, OHIO 


YS TM iy 

ley Silt Loam \ ye 
\ aN { ‘ COVER ARAB 
Kg OAT 
\\ WN 6- ’ \R ae 
ANY ANN ae 


NAS 


ee SF 
eNO y Se 7 
KA a RSENS 
ee AN a ae Ae i 
cae : : you a \ ; ALY 


ce = \ Blount = SPY 


calcareous Clay 
loam till 
Ve ch .. 


Morley , Blount 


Figure 6.—A schematic drawing that shows the relief of the Morley and Blount soils and their relationship to each 
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Figure 7.—A morainic area in the southeastern part of Allen 


The Morley soils are in the steeper areas, and the 


County. 
Blount soils are in the more gently sloping areas. 


6. Shoals-Slean Association 


Somewhat poorly drained and very poorly drained soils 
on flood plains 


The soils of this soil association are on the flood plains 
of the rivers, creeks, and smaller streams of the county. 
They are most extensive along the Auglaize and Ottawa 
Rivers, The Shoals and Sloan soils are the most exten- 
sive in this association. The Shoals soils are nearly level 
to slightly depressional and are somewhat poorly 
drained. The Sloan soils are in lower positions than the 
Shoals and are very poorly drained. 

The Shoals and Sloan soils developed in sediment that 
was washed from the elacial till soils of the uplands. 
They are subject to renewed flooding and deposition of 
sediment, which occurs more often in the nearly level 
to depressional areas than in the higher areas. 

Minor soils of this association are of the Eel and 
Genesee series. These soils are nearly level to slightly 
elevated and are Jess subject to flooding than the Shoals 
and Sloan soils (fig. 9). The Eel soils are moderately 
well drained, and the Genesee soils are well drained. 

The cleared areas of this association are used mainly 
for row crops and small grains. Many of the areas are 
farmed to corn year after year. Some of the cleared 
areas are in permanent pasture. The soils of this asso- 
ciation respond well to tile drainage, and the response 
to fertilizer is good. In general, these soils are highly 
productive if they are properly managed, but some areas 
are affected by damaging floods and deposition of 
sediment. 


7. Belmore-Haney-Digby-Millgrove Association 


Nearly level to gently sloping, very poorly drained to 
well-drained, light-colored soils on beach ridges and 
stream terraces 


This soil association occupies the beach ridges and 
remnants of beach ridges in the northern third of the 
county. It also occurs on the terraces along the rivers 


and large streams throughout the county. The topog- 
raphy is mainly nearly level to gently sloping, but some 
areis are strongly sloping. The main soils of this 
association ave those of the Belmore, Haney, Digby, and 
Millgrove series (fig. 10), but Haskins soils are also 
present. . 

The soils of this association formed in water-deposited 
material consisting mainly of poorly assorted sand and 
gravel but that contains a considerable amount of silt and 
clay. Their surface layer is mainly of loamy texture, 
which allows good infiltration. The subsoil ranges from 
clay loam to loamy sand, and the content of gravel is 


variable. 
The Belmore soils are well drained, and water moves 


through the soil material rapidly. These soils are droughty 
during prolonged dry periods. The Haney soils are 
moderately well drained and moderately permeable to 
moisture. During normal seasons they have an adequate 
supply of available moisture. The Digby soils are some- 
what poorly drained, but they respond better to tile 
drainage than the somewhat poorly drained soils that 
have a clayey subsoil. The Millgrove soils are dark 
colored, very poorly drained, and moderately permeable 
to water. They are high in content of organic matter 
and are highly productive if they are drained. Tile 
drainage is very effective in removing excess water. Some 
of the Millgrove soils are underlain by clayey material 
within a depth of 48 inches. 

Other soils that are common in this association and 
that ocenpy a considerable acreage are the Haskins. The 
Haskins soils are somewhat poorly drained and are 
underlain by clayey material at a depth of 31 inches. 

Most of this soil association is used for general farm- 
ing. Growing tomatoes, potatoes, and truck crops, how- 
ever, are commercial enterprises in the northeastern part 
of the county. Some small areas are used as sources of 
gravel. Major problems in this soil association are wet- 
ness of the dark-colored, poorly drained soils and ero- 
sion and droughtiness of the light-colored, sloping soils. 


Use and Management of Soils 


In this section is a discussion of general management 
practices, including information about tillage, runoff and 
erosion, drainage, organic matter, and plant nutrients 
and lime. Then, the general management of the soils 
used for cropland and pastuveland is described. Next, 
the system for classifying the soils into capability classes, 
subclasses, and units is explained, and the management for 
the soils of each capability unit is given. The esti- 
mated yields for each soil, under two levels of manage- 
ment, are given; and specialized crops grown in this 
county are discussed. Following this is a discussion of 
the use and management of the soils for woodland and 
windbreaks and for wildlife. Facts about the soils used 
for engineering are given, including information about 
urbanization and residential development. Finally, irri- 
gation is discussed. 
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Figure 8.—A schematic drawing that shows the relief and relationship of the Hoytville and Nappanee soils, 
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Figure 9.—A schematic drawing that shows the relationship of the soils formed in alluvium to drainage and to the 
soils of the uplands. 
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General Management Practices ‘ 


Sound soil management requires the use of good meth- 
ods of tillage; practices to control runoff and soil ero- 
sion; drainage to remove excess water from wet land; 
planting of legumes and management of residues, cover 
crops, and manure to furnish nitrogen and organic mat- 
ter; addition of lime and fertilizer to control soil acidity 
and supply needed nutrients; and other practices to man- 
age the particular soil and to control the water in it (3, 


4, 5). 
Tillage 


Tillage is generally done to produce some or all of 
these results: (1) destroy competing vegetation; (2) 
mix organic matter with the soil; (3) improve aeration 
and encourage decay of organic matter; (4) roughen 
the soil surface to increase the intake of water; (5) mix 
lime or fertilizer with the soil; and (6) modify soil struc- 
ture to improve granulation and tilth. 

Heavy machines tend to pack the soil, and some soils 
are worked too much. Recent research shows that good 
yields require less tillage than many, farmers have 

elieved. Traffic on the soil makes it compact, slows the 
intake of water, increases runoff and erosion, decreases 
yields, and increases the cost of producing crops. 

Much tillage is done to produce a good seedbed. A 
seedbed is needed, however, for only a few days. Then 
the soil functions as a rootbed. The requirements for 
the two often are not the same. 

Some crops need a seedbed that is fine and compact; 
most growing plants need a rootbed that has stable soil 
aggregates and that is well aerated. The best tillage 
pulverizes and packs the soil about the seeds just enough 
to assure a stand. A loose, aggregated soil is less subject 
to erosion than a compact one. 

Several devices and practices help obtain a crop with 
minimum tillage. Some machines work the soil in a nar- 
row band just where seed is to be planted. Plow plant- 
ing of corn decreases costs and generally maintains or 
increases yields (figs, 11 and 12). Chemicals control 
some kinds of weeds and leave the soil loose so water can 
get in. Smoothing of land improves surface drainage, 
aids the distribution of water, and helps obtain a good 
seedbed. : 


Control of runoff and erosion 


Soils that have a good cover of grass or trees do not 
lose-much soil material, although runoff is likely unless 
the soil is permeable enough to take in the water that 
falls. All sloping fileds are subject to erosion, and some 
erosion occurs even on the nearly level clay soils of Allen 
County. Clay and some organic matter are stirred up in 
the water that falls during a storm, and some of both is 
carried away even if the runoff is slow. 

Sloping and moderately steep soils, of course, are more 
likely to erode than level soils. Erosion is severe on some 
of the rolling, complex slopes of the glacial moraines. 
Erodibility depends on soil characteristics. The Morley 


“Gien L. Bernware, agronomist; Lee L. Borron, soil conserva- 
tionist ; Vaucuwn L, SregeNTHALER, soil scientists; and others helped 
prepare this section. 


silt, Jonms are erodible on gentle slopes because of their 
slowly permeable subsoil; therefore they require protec- 
tion. Belmore loam is much more permeable and less 
subject to erosion on the same degree of slope. Little 


wind erosion occurs, although some of the sandy soils 
are subject to blowing if they are not protected. 


Figure 11.—Plow planting of corn after clover has been grown. 
Note the good soil aggregation and roughness of the surface. 


Figure 12.—A closeup view of wheel-track planting. 
material between the rows remains loose. 


The soil 


Erosion can be partly controlled through a good crop- 
ping system, cover crops and sod crops, and applications 
of fertilizer and lime. Control on sloping fields also 
generally requires contour cultivation, striperopping, 
grassed waterways (fig. 18), terraces, or diversions. One 
practice depends on another, and a combination needs to 
be developed to meet problems on the soils of each farm. 
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Figure 13.—A grassed waterway in an area of Pewamo and Blount 
soils, 


Drainage 


Somewhat poorly drained and poorly drained soils 
make up about 85 percent of the acreage in Allen County. 
These soils need drainage if the best yields are to be 
obtained. On some areas of such soils, an adequate 


drainage system is already installed. However, addi- 
tional drainage is needed in many areas. Water stands 
too long after periods of wet weather on many areas of 
the soils that are described as poorly drained (fig. 14). 
A. wet soil warms up slowly in spring, and as a result, 
tillage and crop growth are delayed. 


Figure 14.—A ponded area of Pewamo silty clay loam. Surface 
drainage would help solve the problem of ponding. 


The well drained and moderately well drained soils, 
as a rule, do not need to be drained artificially. Such 
soils ave those of the Morley, St. Clair, Belmore, and 
Haney series. Drainage of wet spots, however, makes 
some fields more usable and productive. 


Surface drains and subsurface drains are used. Sur- 
face drains are shallow ditches in low places or along the 
edges of shaped beds. Subsurface drains on present-day 
farms are mostly lines of buried tile. Both surface 
drains and subsurface drains need to empty into a ditch, 
and the outlet ditch provides some further subsurface 
drainage. : 

Some light-colored soils of the uplands, for example, 
those of the Blount and Nappanee series, need random 
or systematic surface drains to remove excess water, 
Most of the dark-colored soils need to be drained arti- 
ficially to produce crops. Many of them need a combi- 
nation of surface and subsurface drains. If only one 
kind of drain is installed where both are needed, the 
system is not effective. 

Depth and spacing of tile depend on the soil, its his- 
tory, and its future use. A farmer should obtain tech- 
nical help in designing and constructing a drainage sys- 
tem that fits his soils and type of farm. 

Although excess water needs to be removed from most 
soils of the county, water also needs to be conserved for 
growth of crops. The soils described as well drained 
or moderately well drained are likely to be too dry dur- 
ing part of a dry growing season. The Belmore, Spinks, 
and Fox soils are especially likely to contain too little 
moisture during dry weather. A good program of soil 
management helps to conserve soil moisture. Figures 
15, 16, and 17 show representative practices of artificial 
drainage. 


Figure 15.—-An open ditch being cleaned and enlarged to meet the 


The spoil will be spread, and the ditchbanks 


required capacity. 
. will be seeded. 


Organic matter 


Organic matter improves‘ soil structure, adds some 
nutrients, increases aeration and water-holding capac- 
ity, and supplies food for micro-organisms. 
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Figure 16.—Aerial view showing the systematic layout of tile drainage in an area of Pewamo and Blount soils. 
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The outlet for the open 


ditch is in the upper left of the picture, near the woods. 


Figure 17.—A W-type surface drain in an area that was formerly 
ponded. 


Most very dark colored soils, for example, those of the 
Pewamo series, contain from 4 to 7 percent organic 
matter. Light-colored soils contain much less; the 
Blount soils, for example, have from 1 to 3 percent 
organic matter in the surface soil. 

The following practices help to maintain and possibly 
to increase the amount of organic matter in a soil. 

Preserve and return all animal and crop residue to the 
soil. High-level. crop yields obtained by a good 
fertilization program will help produce more residue to 
be returned to the soil. 

Protect animal manure from rain and return it to the 
field. Many of the nutrients in manure can be lost. uf 
leaching is permitted. . 

Follow a rotation that includes meadow crops aad winter 
cover crops. Use other practices to increase organic 
matter, control soil loss, and improve the physical con- 
dition of the soil. 

Apply nitrogen fertilizer; accumulation of organic 
matter is related to the amount of nitrogen available 


(fig. 18). 
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Figure 18.—A cover crop of ryegrass in corn. 
foreground was fertilized with nitrogen, and 
background was not. 


Plant nutrients and lime 


A balanced program of fertilizing and liming is 
needed for successful farming in this county. Since the 
program clepends on the soil, the drainage, and the crop- 
ping system, no attempt is made to give details here. 
Soil tests are generally needed, and can be obtained 
through the county agricultural extension agent. Some 
dealers who sell fertilizer or lime can also obtain soil 
tests. ; 

Lime.—Most soils of the county are slightly acid or 
medium acid, and for most crops they need lime from 
time to time. Lime makes the soil less acid and supplies 
calcium. Dolomitic limestone also supplies magnesium. 
Lime is needed for most legumes, and especially for 
alfalfa or sweetclover. 

‘The lime requirement depends on the soil and_on its 
recent management. Generally, the light-colored soils, 
if they have not been limed for several years, need 3 or 
4 tons per acre. Many of the dark-colored soils, such as 
those of the Hoytville series, need little or no lime. 

Nitregen—Vhe amount of available nitrogen is the 
factor that often limits crop yields in seasons of ade- 
quate rainfall. A corn crop of 100 bushels needs from 
40 to 120 pounds of added nitrogen per acre. The exact 
amount that should be applied in fertilizer depends on 
the supply in the soil, the number of years that corn 
has been. grown, and the yield expected. 

Phosphorus.—Most of the soils contain a low or me- 
dium supply of available phosphorus, and they need to 
have more applied in fertilizer. As farmers improve 
their soil management, grow more row crops, and aim 
for high yields, they need to make sure the crop re- 
quirements for phosphorus will be met. 

Potassiwm.—Most of the soils contain a medium to 
high amount of potassium, and deficiencies are not likely 
to be as critical as those of the other common plant 
nutrients. Some crops respond to applications of potas- 
sium if the whole program of management is good. AI- 
falfa or mixed hay requires more potassium but less 
nitrogen than corn. 
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Trace elements —Although several elements are needed 
in small amounts for plant growth, deficiencies in this 
county generally are not, serious. Deficiencies of boron, 
manganese, and perhaps of molybdenum can occur. A 
suspected. deficiency should be checked by a soil test. 
Too much of a trace element is likely to be toxic to 
plants; therefore, the amount applied should be regu- 
lated with care. ; 


General Management of Cropland 


Most. farmers in this county can maintain or increase 
the yields of row crops by using a suitable rotation and 
a good fertilization program. A rotation that provides 
2 years of meadow in 4 for most of the sloping areas, 
and 1 year of green-manure crops or meadow crops in 
4 on nearly level areas, provides adequate organic mat- 
ter and maintains good soil tilth for most of the soils in 
the county. Some of the very poorly drained, nearly 
level soils, however, such as the Pewamo, Hoytville, and 
Millgrove, and some of the moderately well drained and 
well drained, nearly level soils, can be cropped con- 
tinuously to corn if a high level of fertility is main- 
tained and if large amounts of cornstalks or other plant 
residue are incorporated into the soil material. Sloping 
soils that are subject to erosion are not suited to con- 
tinuous cropping. If an intensive rotation is to be suc- 
cessfully used, a high level of management is required, 
and all factors of soil management need to be in proper 


balance. The following practices apply to all soils used 
for row crops: 


1. Return all crop residue to the soil. Tf animal ma- 
nure is available, give first priority to eroded areas. 

2. Use a good rotation to maintain tilth and produc- 
tive capacity. A good rotation has many beneficial 
effects, such as improving the soil structure, controlling 
weeds, improving tilth, maintaining the content of 
organic matter, improving drainage, and controlling 
insects. 

3. Use adequate measures to control erosion where 
needed. Damage from erosion is not easily repaired. 

4. Provide adequate drainage if needed, and conserve 
soil moisture. 

5. Provide an adequate supply of all plant nutrients 
according to the needs of the crop to be grown. Use 
limestone to correct the acidity of the soils. 

6. Use green manure (fig. 19), cover crops, or sod 
crops where row crops are grown intensively. 

7. Plow, plant, cultivate, and harvest at the right time 
to reduce cost and to improve the structure of the soil 
for plant growth. Timeliness of these operations is one 
of the most impertant of all farming operations. 

8. Prepare seedbeds properly. Avoid excessive ‘tilling 
in preparing the seedbed. Also, avoid working with 
heavy machinery if the soils are too wet. 

9. Use the latest improved and recommended seed 
varieties that are suitable for your soils, and plant at 
recommended rates. 

10. Control weeds, insects, and diseases by using herbi- 
cides, insecticides, and pesticides. 

11. Use the latest fertilizer placement methods. 
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Figure 19.—Plowing down a green-manure crop of mixed clover. 
This practice improves soil tilth, adds organic matter, and 
improves soil aggregation. 


General Management of Pastureland 


Good improved permanent pastures are very effective 
in controlling erosion on sloping, eroded areas that are 
subject to further serious erosion. In the past many 
pastures received little cave. It is worth while to main- 
tain pastures at a high level of fertility if one has the 
livestock to utilize the forage. Yields on most of the 
present pastures in Allen County could be doubled or 
even tripled by using a few simple management prac- 
tices. Most of the better soils in this county are used for 
row crops, but those soils are also well suited to pasture. 
Most of the present permanent pastures are on the poorer 
soils where there is a severe risk of erosion. Generally, 
these soils ave eroded, low in fertility, and in poor tilth. 

Soils that require drainage for field crops also need 
drainage for maximum yields of pasture. Soils that 
have a high content of clay in the surface layer and that 
remain wet in spring, such as Hoytville silty clay, are 
well suited to pasture. Grazing must be controlled in 
spring, however, to avoid compacting the soils. | Inelud- 
ing deep-rooted legumes in the pasture mixture increases 
the yields of forage late in summer and fall. 

The kind of management to use in establishing or 
improving pasture depends primarily on the climate and 
on the characteristics of the soils. Where a pasture is 
to be established or improved on some of the better soils, 
2 companion crop of oats or wheat may be seeded. The 
companion crop protects the new pasture seedlings, pro- 
vides additional income when it is harvested, and pro- 
tects the soils from erosion. On some of the more eroded 
soils, such as the steep Morley silt loams, seeding by the 
mulch method or using other practices to control erosion 
may be required. Practices to control erosion are dis- 
cussed in the section “General Management Practices” 
under the heading “Control of Runoff and Erosion.” Dur- 
ing recent years there has been increased interest in 
direct seeding of pasture during the summer months. 
This method was very successful in this county when 
proper procedures were followed. 

Like row crops, pastures need lime, fertilizer, improved 
varieties of seed, and good management. Listed below 
are some of the most important management practices to 
consider in the production of pasture. 


1. Use grazing practices that permit maximum yields 
and utilization of all high-quality forage. Rotational 
grazing provides for the maximum utilization of available 
pasture. 

2. Use practices that provide for continuous produc- 
tion of high-quality pasture throughout the season. 

8. Use adequate safeguards to minimize the danger 
of bloat, poison chemicals, and weeds. 

4. Use proper grazing and cutting methods for pas- 
ture to assure that legumes will become reestablished. 

5. Add lime, and fertilize according to the needs of 
the crop to be grown. Most soils used for pasture and 
hay need annual applications of Ime, phosphorus, and 
potash. Some also need nitrogen. 

6. Use the latest recommended methods of seeding, the 
latest improved varieties of seed, and the latest recom- 
mended seeding rates. 

7. Use proper methods of preparing the seedbed and 
proper seeding methods. 

8. Use herbicides and insecticides to control weeds and 
insects. 


For the latest recommendations covering specific 
methods, rates of seeding, variety of seeds, and seeding 
mixtures on specific tracts of land, contact a local rep- 
resentative of the Soil Conservation Service, the Exten- 
sion Service, or the State Experiment Station. 


Capability Groups of Soils 


The capability classification is a grouping of soils that 
shows, in a general way, how suitable soils are for most 
kinds of farming. It is a practical grouping based on limi- 
tations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. 

In this system all the kinds of soil are grouped at 


three levels, the capability class, subclass, and unit. The 
eight capability classes in the broadest groupings ate 
designated by Roman numerals I through VITI. In class 
I are the soils that have few limitations, the widest 
range of use, and the least risk of damage when they 
are used. The soils in the other classes have progres- 
sively greater natural limitations. In class VIII are 
soils and landforms so rough, shallow, or otherwise lim- 
ited that they do not produce worthwhile yields of crops, 


forage, or wood products. In Allen County there are no 
soils in class VIII. 

The subclasses indicate major kinds of limitations 
within the classes. Within most of the classes, there can 
be up to four subclasses. The subclass is indicated b 
adding a small letter, e, w, s, or ¢, to the class numeral, 
for example, IIe. The letter ¢ shows that the main limi- 
tation is risk of erosion unless close-growing plant cover 
is maintained; # means that water in or on the soil will 
interfere with plant growth or cultivation (in some soils 
the wetness can be partly corrected by artificial drain- 
age); s shows that the soil is limited, mainly because it 
is shallow, droughty, or stony; and e, used in only some 
parts of the country, indicates that the chief limitation 
is a climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
at the most, only subclasses w, s, and ¢, because the soils 


in it have little or no susceptibility to erosion. but have 
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other limitations that restrict their use largely to pasture, 

range, woodland, or wildlife. There are no soils of class 

V in this county. 

Within the subclasses are the capability units, groups 
of soils enough alike to be suited to the same crops and 
pasture plants, to require similar management, and to 
have similar productivity and other responses to man- 
agement, Thus, the capability unit is a convenient 
grouping for making many statements about manage- 
ment of soils. Capability units are generally identified 
by numbers assigned locally, for example, Ile-1 or 
IlIw-2. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their 
permanent limitations; but without consideration of 
major and generally expensive landforming that would 
change the slope, depth, or other characteristics of the 
soil; and without consideration of possible but unlikely 
major reclamation projects. 

The eight classes in the capability system, and the sub- 
classes and units in this county, are described in the list 
that follows. 

Class I. Soils that have few limitations that restrict their 
use. (No subclasses) 

Unit I-1: Nearly level, moderately well drained 
or well drained sandy loams, loams, and silt 
loams on terraces, on beach ridges, and along 
streams in the glaciated uplands. 

Class IT. Soils that have some limitations that reduce the 
choice of plants or require moderate conservation 
practices. 

Subclass Ile—Soils subject to moderate erosion if 
they are not protected. 

Unit Ile-1: Gently sloping, deep, moderately 
well drained soils of the outwash plains, out- 
wash terraces, and beach ridges. 

Unit Ile-2: Gently sloping, moderately deep, 
moderately well drained and well drained soils 
of stream terraces, beach ridges, and outwash 
plains. 

Unit Ile-3: Gently sloping, moderately well 
drained and well drained loams or silt loams 
mainly on till plains or glacial moraines. 

Subclass [Iw.—Soils that have moderate limitations 
because of excess water. 

Unit IIw-1: Nearly level, deep, moderately 
well drained or well drained silt loams of the 
first bottoms of the major streams. 

Unit Ilw-2: Nearly level, deep, somewhat 
poorly drained soil of the first bottoms of the 
major streams. 

Unit IIw-3: Nearly level or gently sloping, 
somewhat poorly drained soils of the outwash 
terraces or beach ridges. 

Unit Ilw-4: Nearly level or gently sloping, 
somewhat poorly drained soils of the glaciated 
uplands. 

Unit IIw-5: Nearly level, dark-colored, very 
poorly drained soils of old lakebeds and out- 
wash terraces. 

Unit Ifw—6: Nearly level, dark-colored, very 
poorly drained soils of outwash areas, beach 
ridges, and uplands. 


Unit Ilw-7: Nearly level, dark-colored, very 
poorly drained soils of the lakebeds. 

Class ITT. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both. 

Subclass [{le.—Soils subject, to severe erosion if they 
are cultivated and not protected. : 

Unit Ule-1: Sloping, shallow to moderately 
deep, moderately well drained and well 
drained loams mainly on terrace escarpments, 
beach ridges, and moraines. 

Unit Ille-2: Gently sloping to sloping, mod- 
erately well drained and imperfectly drained 
soils mainly on the till plain or on glacial 
moraines. 

Subclass [J1w.—Soils that have severe limitations 
because of excess water. 

Unit IIIw-1: Nearly level or_ gently sloping, 
light-colored, somewhat poorly drained soils 
ae by calcareous clay till or lacustrine 
clay. 

Unit nite: Very dark colored, very poorly 
drained organic soil in nearly level areas or 
depressions. 

Unit IlIw-3: Very poorly drained soils in 
nearly level areas or depressions that are 
ponded or subject to flooding. 

Subclass IIIs.—Soils that have severe limitations 
of moisture capacity or that are shallow over sand 
and gravel. 

Unit TlIs-1: Nearly level or gently sloping, 
droughty, well-drained soils mainly on outwash 
terraces and beach ridges. 

Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful 
management, or both. 

Subclass IVe.—Soils subject to very severe erosion 
if they are cultivated and not protected. 

Unit IVe-1: Sloping to moderately steep, 
moderately well drained or well drained soils 
of the glacial till plain and outwash areas. 

Class V. Soils not likely to erode that have other limi- 
tations, impractical to remove, that limit their use 
largely to pasture or range, woodland, or wildlife 
food and cover. (None in Allen County) 

Class VI. Soils that have severe limitations that make 
them generally unsuited to cultivation and that limit 
their use largely to pasture or range, woodland, or 
wildlife food and cover. 

Subclass VIe.—Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Unit VIe-1: Steep, moderately well drained 
soil of the glacial till plain and moraines. 

Class VII. Soils that have very severe limitations that 
make them unsuited to cultivation and that restrict 
their use largely to grazing, woodland, or_ wildlife. 

Subclass VIle—Soils very severely limited, chiefly 
by risk of erosion if protective cover is not main- 
tained. 

Unit VIle-1: Moderately steep to very steep, 
moderately well drained soils in areas of 
moraines or on escarpments that border 
drainageways. 
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Class VIIT. Soils and landforms that have limitations 
that preclude their use for commercial production of 


plants; and restrict their use to recreation, wildlife, 
water ‘supply, or esthetic purposes. (None in Allen 
County) 


The total acreage of Allen County, exclusive of Bor- 
row pits, Gravel pit, Made land, Quarry and ponds, reser- 
voits, rivers, and urban areas is about 246 000 acres, Of 
this total only 475 acres is in capability classes VI and 
VII, which are not suited to cultivation, because the soils 
are steep" and have a severe hazard of erosion. About 90 
percent of the rest of the acreage is in class IT, nearly 
half of which consists of the nearly level and gently sloping 
Blount soils. 

On more than 86 percent of the total acreage of 
Allen County, wetness is the primary hazard. Erosion 
is the primary hazard on about 13 percent of the acreage 
in the county. Only 774 acres is in capability class TY, 
which has few or no limitations that restrict the use of 
the soils. The following list shows the acreage of each 
of the capability units in the county. 


Capability unit Acreage Capability wnit Acreage 
se eee ree ere 774 TIw-7_.--------- 11, 485 
WG leceewsccoces 2, 879 TITe-1_--------_. 492 
Ti@=2 26 esecke 2, 278 T= 2 ote 11, 885 
WWitaSencae ecu 13, 159 IIw-1.------.-- 2, 864 
TIiwel sco seen 1, 924 TIwW=2s2 veesccce 5 
Tiwe 2 oc oeeetus 4, 216 TITw-3--------.- 10, 965 
iWedeuesecncste 5, 881 IIIs-1_.----.---- 195 
Tlw-4_.---2----- 108, 248 TVe-1___2 ee 1, 221 
TIw-5__-..-----. 7, 534 Viel ews sets 362 
IIw-6___-------- 58, 438 Vilealoeccscccce 113 


Management by Capability Units 


In the following pages the soils in each capability unit 
are listed and described briefly. In addition, some sug- 
gestions for the use and management of the soils in 
each unit are given. 


Capability unit I-1 


This unit consists of nearly level, moderately well 
drained or well drained soils on terraces, on beach 
ridges, and along streams in the glaciated uplands. Most 
of the soils occur in small, scattered areas throughout 
the county; there are very few large areas. 

The soils of this unit have a surface layer of loam, 
silt loam, or fine sandy loam. Their subsoil is sandy 
clay loam, clay loam, or loam and generally contains 
some coarse sand and fine gravel. Below the subsoil is 
sand and gravel that contains some fine material. The 
following soils are in this unit: 

Belmore loam, 0 to 2 percent slopes. 

Haney fine sandy loam, 0 to 2 percent slopes. 
Haney loam, 0 to 2 percent slopes. 

Haney silt loam, 0 to 2 percent slopes. 

These soils are deep and friable, have fair moisture- 
supplying capacity, and are easy to work. Internal 
drainage is medium to rapid. These soils are produc- 
tive and high in fertility. Crops grown on them re- 
spond well to fertilization, liming, and good manage- 
ment. ; 

On. the soils that have been farmed for a long time 
without liming, a large application of lime is needed, 
but on most of the soils only a moderate application is 


necessary. Phosphorus and potassium generally need to 
be added to obtain maximum yields, but usually not in 
the amounts needed on many of the less fertile soils in 
the county. Nitrogen is also needed for good yields of 
corn, The content of organic matter is low to ‘medium. 
Increasing the amount of or ganic matter in the soils will 
improve the moisture- supplying capacity and soil tilth. 
Most of the Belmore soil, because of its susceptibility to 
leaching, loses plant nutrients fairly rapidly. 

Tile drainage is generally not required on the soils of 
this unit. In some ‘places, however, the Haney soils have 
local wet spots that require tile drainage. Practices to 
conserve water are more important than “drainage. Land 
smoothing may provide for a more uniform distribution 
of water on the surface. The soils of this unit are well 
suited to irrigation if an adequate supply of water jis 
available. 

The soils of this unit can be farmed intensively to 
row crops or specialized crops, providing the level of 
fertility is high. Normally, corn, small grains, and mea- 
dow crops are each grown for 1 year in the rotation. 
This cropping system maintains good tilth. “These soils 
are also well suited to hay or pasture crops. Alfalfa or 
red clover, along with all the other meadow crops com- 
monly grown in the county, are well suited to the soils 
of this unit. Trees are seldom planted on these highly 
productive soils. 


Capability unit He-1 


In this unit are gently sloping, moderately well drain- 
ed, light-colored soils. The soils are on outwash ter- 
races, “beach ridges, or outwash plains in the lakebed 
area of the county and along streams in the glaciated 
uplands. 

The soils of this unit have a surface layer of loam, 
silt loam, or fine sandy loam, The lower part of their 
profile contains fairly large amounts of sand and fine 
gravel. The following soils are in this unit: 

Haney fine sandy loam, 2 to 6 percent slopes. 
Haney loam, 2 to 6 percent slopes. 

Haney silt loam, 2 to 6 percent slopes. 
Tuscola loam, 2 to 6 percent slopes. 

Tuscola silt loam, 2 to 6 percent slopes. 

These are among the better agricultural soils in the 
county. They are deep and friable and are easily tilled. 
Permeability is moderate, moisture-supplying capacity is 
fair, and internal drainage is medium. The soils are 
high in fertility, and they | are productive. Crops grown 
on them respond well to applications of fertilizer and 
lime, and to good management. 

The soils in this group are generally low to medium 
in phosphorus and medium to high in potassium. They 
have good soil tilth and contain a medium amount of 
organic matter. Rotating crops, incorporating organic 
matter in the soils, and using good management, are im- 
portant factors in obtaining maximum yields. 

One of the major limitations of these soils is the haz- 
ard of erosion. Where the Tuscola soils have long slopes 
and are farmed intensively, they erode readily. Ter- 
races and contouring should be used wherever feasible. 
If terracing and contouring are not feasible, erosion 
should be controlled by a Suitable rotation and good 
management. Random tile may be needed in some 
small, local, wet areas, but in most places tiling is not 
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needed. In some areas the Haney soils are underlain by 
heavy clay at a depth of about 4 feet. During extremely 
wet periods, the gravelly layer may because saturated 
and temporarily waterlogged. Land smoothing, on most. 
of these soils, provides a more even distribution of 
water on the surface, helps conserve moisture for plant 
growth, and improves the distribution of moisture in 
the soils for tillage. In extremely dry years these soils 
show damage from drought earlier than some of the 
closely associated, poorly drained soils. These soils are 
well suited to irrigation if an adequate supply of water 
is available. 

All of the soils in this group are well suited to the 
row crops and pasture crops commonly grown in the 
county; most of the acreage is used for corn, soybeans, 
and other row crops. Where these soils are well fer- 
tilized with phosphorus and potassium, plus the amount 
of nitrogen needed, high yields of corn can be obtained. 
Under average management, without other practices to 
control erosion, 2 years of meadow in 4 is sufficient to 
control erosion. A. more intensive rotation can. be fol- 
lowed if proper practices to control erosion are used. 
Even though the soils are used mostly for row crops, 
high yields of hay and pasture are produced if the soils 
are properly managed. Excellent stands of alfalfa are 
possible. Specialized crops, such as tomatoes and sugar 
beets, are also suitable. 

Although most of the acreage has been cleared for 
cultivation, these soils are well suited to trees. Black 
walnut, white ash, and white or red oak can be used for 
planting in open areas of the present stands. White 
pine or Austrian pine can be used for new plantings. 
Capability unit Ie-2 

This unit consists of gently sloping, moderately deep, 
moderately well drained and well drained loams and 
sandy loam. These soils are mainly on the crests of 
beach ridges, but in some places they are on stream ter- 
races and outwash plains. The following soils are in 
this unit: 

Belmore loam, 2 to 6 percent slopes. 
Tox loam, 2 to 6 percent slopes. 
Seward fine sandy loam, 2 to 6 percent slopes. 

The Seward soil has more sand throughout its profile 
than the Fox and Belmore soils, but it contains fewer 
small pebbles and less coarse sand. It is underlain by 
clayey material at a depth of 18 to 44 inches. 

The soils in this capability unit are moderately deep 
and friable. They are low in moisture-supplying capac- 
ity and are generally droughty in dry periods. These 
soils are easy to till, and they are easily penetrated by 
air and water. Natural fertility is low to moderate; 
plant nutrients are removed rapidly by leaching. These 
soils are acid; they are moderately to highly productive 
under good management. Crops grown on them give 
excellent, response to fertilizer, lime, and good manage- 
ment. 

If these soils are not fertilized, they are generally low 
to medium in phosphorus and medium to high in potas- 
sium. They are low in content of organic matter; there- 
fore, it is important that organic matter be supplied to 
decrease the loss of soil nutrients by leaching. For max- 
imum yields, the Seward soil, which is fairly sandy, 


needs a well-balanced program of adding fertilizer, lime, 
and organic matter. On that soil the fertilizer should 
be applied frequently in small amounts so that plants 
can make the maximum use of it and so that losses as 
the result of leaching will be reduced. 
The hazard of erosion is the main limitation of these 
soils. If these soils are planted to row crops, the inten- 
sity of erosion is less than that on the glaciated soils of 
uplands, under similar conditions. Erosion can gen- 
erally be controlled by a few simple practices, such as 
establishing terraces and diversions or by using a good 
rotation and improved tillage practices. In most places 
conserving soil moisture is as important as controlling 
erosion. Soil moisture can be conserved by adding more 
organic matter to the soils, by land smoothing that pro- 
vides more even distribution of water, by improved til- 
lage practices that increase the rate of infiltration, and 
by other measures that reduce runoff. 
These soils are well suited to the row crops, small 
evains, hay crops, and pasture crops commonly grown 
in the county. Even though a large part of the acreage 
is cleared and farmed to row crops, excellent stands of 
hay and pasture crops can be obtained. Excellent stands 
of alfalfa can be grown if adequate amounts of phos- 
phorus, potassium, and lime are applied. If good yields 
of corn are to be obtained, nitrogen must be applied. 
These soils are well suited to specialized crops, such as 
tomatoes and beets, and they are well suited to fruit 
trees. They are also suitable for irrigation if an ade- 
quate supply of water is available. Under average man- 
agement, without other practices to control erosion, 
growing hay crops 2 years out of 4 is sufficient to con- 
trol erosion. If terraces and diversions are used, a more 
intensive rotation can be followed. 
Most of these soils have been cleared for farming, 
but they are well suited to trees. Black walnut, white 
ash, or red and white oak can be used for new plantings 
or for planting in open areas of existing woodlots. 
Capability unit [Ie-3 
The soils of this capability unit are gently sloping 
and are moderately well drained and well drained. They 
are mainly on till plains or glacial moraines. Some of 
the soils are in the Jakebed region in the northwestern 
corner of the county. 
The surface layer of these soils is loam or silt loam 
that is as much as 10 inches thick. The texture of the 
subsoil is loam to clay. The subsoil is underlain by cal- 
careous clay loam till. The following soils are in this 
unit: 
Morley loam, 2 to 6 percent slopes. 
Morley silt loam, 2 to 6 percent slopes. 
Rawson loam, 2 to 6 percent slopes. 

_ Rawson silt loam, 2 to 6 percent slopes. 

These soils are moderately deep and friable and are 
fair in moisture-supplying capacity. Internal drainage 
is moderately slow to medium, and natural fertility is 
low. These soils are easy to till, however, and they are 
highly productive under good management. 

The soils in this group are low to medium in phos- 
phorus and medium to high in potassium. Most areas 
are low in content of organic matter. Periodic applica- 
tions of lime are needed to correct soil acidity. Adding 
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nitrogen and other plant nutrients, where needed, in- 
creases the productivity of these soils. In some areas 
the problem of tilth is serious. In such areas the soils 
generally tend to crust during dry seasons and to puddle 
during wet seasons because the surface layer is low in 
content of organic matter and poorly aggregated. Or- 
ganic matter needs to be added, particularly to the Mor- 
ley soils, by applying manure or by growing cover crops 
to be turned under as green manure. 

Tho greatest problem in managing these soils is con- 
trol of erosion. A heavy, compact subsoil, which re- 
stricts the percolation of water, causes these soils to 
erode easily. The soils have generally lost part of their 
surface layer, and the overall thickness of the profile 
is therefore less. As the surface layer becomes thinner, 


the amount of runoff increases and the soil holds less’ 


water. Erosion can be controlled by contour tillage and 
by terraces, diversions, and grassed waterways. The 
choice of practices varies with the length of slope and 
the lay of the land. If it is not feasible to use any of 
the measures named above, then erosion should be con- 
trolled by growing hay crops, in rotation much of the 
time. If these soils are farmed intensively to row crops, 
without appropriate conservation practices, considerable 
loss of surface soil and depletion of nutrients result. The 
timeliness and method of tillage are factors in controlling 
erosion. ; 

In some places a random system of tile drainage is 
needed to eliminate small, local, wet spots. In some 
ayeas the Rawson soils have wet spots that are hard to 
drain. In places land smocthing will provide more 
even distribution of runoff and eliminate small depres- 
sions where water accumulates. Because of the decrease 
in moisture capacity caused by erosion, some areas may 
be droughty during dry periods. 

The soils of this unit are suited to all of the row 
crops, small grains, and hay crops commonly grown in 
the county. If adequate amounts of nitrogen and other 
plant nutrients are applied, good yields of corn and 
soybeans are obtained. Excellent hay and pasture crops 
are produced if adequate supplies of lime and plant nu- 
trients are available. Most areas of Morley soils, which 
make up the largest acreage of this unit, are presently 
bemg cropped without practices to control erosion. Un- 
der average management, without other practices to con- 
trol erosion, a rotation that consists of 2 years of mea- 
dow in 4 helps to control erosion. If other practices to 
control erosion are used, a more intensive rotation can 
be followed. 

Most of the acreage in this unit has been cleared for 
cultivation, and trees are seldom planted. White or red 
oak, white ash, or black walnut can be used, however, 
for planting in open areas of present stands. In new 
plantings, white pine, red pine, or Austrian pine should 
be the main kind of tree used. 


Capability unit Tw-1 


In this capability unit are nearly level, deep, moder- 
ately well drained or well drained silt loams on first 
bottoms along the major streams. These soils are com- 
posed of layers of recent alluvial material that has been 
deposited by streams. The following soils are in this 
unit: 


Fel silt loam. 
Genesee silt loam. 

These soils are among the most productive in the 
county. They are deep and friable. Moisture-supplying 
capacity is good, and natural fertility is high. The soils 
are easy to till, and they have medium internal drain- 
age, but they are flooded occasionally. Crops grown, on 
them respond well to good management, but the response 
is less evident than it 1s on soils that are low in natural 
fertility. 

In some places the soils that have been farmed inten- 
sively for a long time need lime, but in most places no 
lime is required. These soils are generally high in phos- 
phorus and potassium, but if maximum yields are to be 
obtained, applications of phosphorus, potassium, and ni- 
trogen are needed. iven though the response to fer- 
tilizer is less noticeable on these soils than on many of 
the other less fertile soils in the county, some fertiliza- 
tion is normally profitable. 

The major problem in managing these soils is remov- 
ing water caused by flooding. Most of the areas are 
too small to justify the cost of levees. Some areas of 
the Eel soil may have to be random tiled to eliminate 
small wet areas. Land leveling or smoothing some of 
the uneven areas will provide more even distribution of 
water and improve surface drainage. 

Where these soils are in large, accessible areas, they 
are well suited to row crops or small grains. They are 
also well suited to crops grown for hay and pasture. 
The small or inaccessible areas are used for pasture or 
trees. The soils can be cropped intensively, although oc- 
casional floods may cause some damage to crops. Row 
crops or specialized crops can be grown year after year 
under a high level of management. A successful con- 
tinuous cropping system depends upon the fertility pro- 
gram and the level of management. In a normal rota- 
tion, 1 year of meadow out of 4 is adequate to maintain 
good soil tilth and a satisfactory supply of organic 
matter. The grasses and clovers commonly grown in 
the county are suitable, and high yields are possible. 

Trees are seldom planted on these soils. They are 
planted only in wet areas where planting is desirable or 
in areas that are already in woods. Black walnut, white 
oak, or white ash can be used to plant new ateas or to fill 
open spaces in wooded areas. 


Capability unit ITw-2 


The only soil in this unit—Shoals silt loam—is light 
colored, nearly level, and somewhat poorly drained. It 
is in areas of the bottoms that border the major streams 
in the county. 

In most places the texture of the surface layer is silt 
loam, but it varies within fairly short distances. The 
texture is normally variable throughout the entire pro- 
file. This soil formed in recently deposited alluvial 
material. In most areas the silty material is deep over 
fine sand and gravel, but in some areas fine sand and 
gravel are at a depth of 4 to 5 feet. 

Moisture-supplying capacity is high, and internal 
drainage is slow or very slow. The productive capacity 
is high if this soil is drained and properly fertilized. 
Natural fertility is high; consequently, the response to 
fertilizer is less noticeable on this soil than on less fer- 
tile soils. 


This soil is generally medium to high in phosphorus 
and potassium. It is neutral to slightly acid, and lime 
is needed only in small amounts. The content of organic 
matter is medium to high. Some damage may occur 
from flooding, but in most areas it is of minor im- 
portance. 

Controlling water is the major problem in managing 
this soil. A large part of the acreage is in old oxbows 
or in low depressions on first bottoms. Consequently, 
the soil is subject to occasional flooding, and it remains 
ponded after the floodwaters have receded. In most 
places tile drains or open ditches (fig. 20) are needed 
to lower the water table. 


Figure 20.—\_Constructing a shallow ditch with a road grader on an 
area of bottom land. 


This soil is well suited to row crops, such as corn 


and soybeans, but is of limited use for small grains and- 


certain hay crops. A large part of the acreage has been 
cleared for crops. Oats and wheat are sometimes dam- 
aged by floods or stunted by the high water table. Hay 
and pasture crops, such as red clover, alsike clover, 
ladino clover, and bluegrass, are also suitable. Alfalfa 
normally heaves in winter and is drowned out during 
prolonged floods. In most odd areas that are not easily 
accessible, hay and pasture crops are grown. Under 
average management, 1 year of meadow in 4 is sufficient 
to maintain tilth. Row crops can be grown year after 
year if cover crops are used. Cover crops help to elim- 
imate some of the wet, boggy conditions that are nor- 
mally present in spring and fall, and they supply or- 
ganic matter that can be turned under. 

Planting trees is seldom recommended because of the 
high potential of these soils for agriculture. 


Capability unit ITw-3 


The soils in this unit are light-colored, nearly level or 
gently sloping, somewhat poorly drained loams, silt 
loams, and fine sandy Joams. They occur in lakebed or 
upland areas on outwash terraces or beach ridges. These 
soils formed mainly in outwash of silt, sand, or gravel. 
The following soils are in this unit: 

Digby fine sandy loam, 0 to 2 percent slopes. 
Digby fine sandy loam, 2 to 6 percent slopes. 
Digby loam, 0 to 2 percent slopes. 
Digby loam, 2 to 6 percent slopes. 


Digby silt loam, 0 to 2 percent slopes. 
Digby silt loam, 2 to 6 percent slopes, 
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Kibbie loam, 0 to 2 percent slopes. 

Kibbie silt loam, 0 to 2 percent slopes. 

Rimer and Tedrow loamy fine sands, over clay, 0 to 2 per- 
cent slopes. 

Rimer and Tedrow loamy fine sands, over clay, 2 to 6 per- 
cent slopes. 

The Digby soils have a medium-textured subsoil and 
are underlain by silted sand and gravel at a depth of 
94. inches or more. The Kibbie soils, on the other hand, 
are composed mostly of water-deposited silt and fine 
sand. The Rimer and Tedrow soils have a high content 
of sand in the upper part of their profile, and clayey 
material is at a depth of 18 to 42 inches. 

These soils are moderately deep and deep, and they 
are friable. Moisture-supplying capacity is fair to high. 
These soils are easily tilled, and internal drainage is medi- 
um to slow. Natural fertility 1s low; therefore, crops 
grown on these soils respond well to fertilizer and to good 
management. The Digby and Kibbie soils are highly 
productive under good management, but the Rimer and 
Tedrow soils are only moderately productive. 

Occasionally, applications of lime are needed on the 
soils of this unit. The supply of available phosphorus 
ranges from low to medium, and that of potassium, 
from medium to high. The more sandy Rimer and Ted- 
row soils are slightly lower in available plant nutrients 
than the other soils. Where an intensive rotation con- 
sisting mainly of a row crop such as corn is followed, an 
adequate amount of nitrogen should be added. The con- 
tent of organic matter is low to medium. Under most 
systems of farming, incorporating an adequate amount 
of organic matter into the soils is necessary. 

The major problem in managing these soils is poor 
drainage. In some areas of the Digby soils, the water 
level can be lowered by constructing ditches, but on 
most of these soils tile drainage is needed. The Rimer 
and Tedrow soils present a problem in tiling because of 
their variable depth to clayey material. Smoothing 
uneven areas improves the drainage and the distribution 
of water. 

The soils of this unit are well suited to all of the 
row crops, small grains, hay crops, and pasture crops 
commonly grown in the county. Most of the soils can be 
cropped. fairly intensively to row crops if proper man- 
agement is practiced. If adequate amounts of plant nu- 
trients, especially nitrogen, are added, excellent yields of 
corn can be obtained. ‘These soils are also well suited 
to specialized crops, such as tomatoes, potatoes, and 
sugar beets. If enough water is available, the soils are 
well suited to irrigation. Under average management, 
1 year of meadow in 4 is sufficient to help control ero- 
sion and to maintain tilth. 

These soils are well suited to trees. New plantings, 
however, are generally not recommended, because the 
soils are well suited to cultivated crops. 


Capability unit ITw-4 


This capability unit contains the largest acreage in 
the county. The soils in this unit are light colored, 
nearly level or gently sloping, somewhat poorly drained 
fine sandy loams, loams, and silt loams of the glaciated 
uplands. The following soils are in this unit: 


Blount loam, 0 to 2 percent slopes. 
Blount loam, 2 to 6 percent slopes. 
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Blount silt loam, 0 to 2 percent slopes. 

Blount silt loam, 2 to 6 percent slopes. 

Haskins and Digby fine sandy loams, over clay, 0 to 2 per- 
cent slopes. 

Haskins and Digby fine sandy loams, over clay, 2 to 6 per- 
cent slopes. 

Haskins and Digby loams, over clay, 0 to 2 percent slopes. 

Haskins and Digby loams, over clay, 2 to 6 percent slopes. 

Haskins and Digby silt loams, over clay, 0 to 2 percent 
slopes. 

Haskins 
slopes. 

The Haskins and Digby soils formed in outwash ma- 
terial deposited over calcareous till. They are asso- 
ciated mainly with the Blount soils. The Blount soils 
have a fine-textured, compact subsoil that restricts the 
movement of water and air and the penetration of roots. 
They occur in the wet areas of uplands. 

The soils of this unit are moderately deep and friable, 
and their moisture-supplying capacity is medium to mod- 
erately high. Internal drainage is slow to medium, and 
natural fertility is medium. These soils are easy to 
till, and they are moderately productive. Crops grown 
on them respond well to good management. 

Available phosphorus generally ranges from low to 
medium, and potassium is medium to high. The content 
of organic matter is low, and, therefore, incorporating 
organic matter into the soils is a useful practice. These 
soils are normally slightly acid to medium acid; they 
need lime for maximum yields. If proper amounts of 
lime and fertilizer ave added and other necessary man- 
agement practices are followed, crops respond well. If 
such row crops as corn are grown, an adequate amount 
of nitrogen needs to be applied for high yields. On 
the Blount soils it is worth while to provide an ade- 
quate drainage system, to correct acidity, to apply a 
large amount of fertilizer, and to use other good man- 
agement. 

Drainage is the major problem in managing these 
soils. The fine-textured, compact subsoil in the Blount 
soils causes those soils to become waterlogged during wet 
periods. Tile drainage, supplemented by surface drain- 
age, is necessary for maximum yields, except where there 
is adequate natural surface drainage. These soils warm 
up slowly in spring; as a result, planting is delayed. 
Drainage should be accompanied by good management 
that includes liming and heavy fertilization. 

Some small, wet areas of the Haskins and Digby soils 
are hard to tile drain because of the uneven depth to the 
fine-textured underlying material. Tile should be placed 
in those spots to obtain the best drainage. The distri- 
bution of water can be improved and the soils can be 
made easier to work by land smoothing. Smoothing 
operations should be repeated whenever the surface be- 
comes uneven. 

The sloping soils in this unit are generally subject. to 
erosion. It may be necessary to install simple practices 
to control erosion on some of these areas. Normally, 
the rows or other means of removing excess water should 
be on a slight grade so that excess water will be removed 
from the surface. 

Under proper management these soils are well suited 
to all the row crops, small grains, and hay crops com- 
monly grown in the county. Most of the acreage has 
been cleared, but there are still some good stands of 
timber. -If proper amounts of fertilizer and lime are 


and Digby silt loams, over clay, 2 to 6 percent 


applied, fairly good yields of corn can be obtained. If 
hay or pasture crops are grown, especially alfalfa, lime 
is generally required for high sustained yields. Under 
average management, without other practices to control 
erosion, 2 years of meadow in 4 will be adequate to con- 
trol erosion and to maintain good soil tilth. If proper 
practices to control erosion are used, a more intensive 
rotation can be followed. 

If plantings in open areas of woodlots are desired, 
white ash, white elm, or soft maple can be used. If 
new plantings are desired (although generally not ad- 
visable), white, red, or Austrian pine can be used for 
the basic planting. 


Capability unit ITw-5 


This unit consists of dark-colored, nearly level, very 
poorly drained loams and silt loams and of a silty clay 
loam. These soils are in the lakebed region in the north- 
ern part of the county and on outwash terraces of the 
major streams. The following soils are in this unit: 

Colwood loam. 

Colwood silt loam. 

Millgrove loam. 

Millgrove loam, over clay. 
Millgrove silt loam. 

Millgrove silt loam, over clay. 
Millgrove silty clay loam. 

The Millgrove soils occupy the largest acreage in this 
unit. In most places they are underlain by outwash 
sand and gravel, but a few areas are underlain. by 
lacustrine clay or till at a depth of 24 to 48 inches. 
The Colwood soils are underlain by fine sand and silt. 

The soils of this unit are deep. They are among the 
most productive soils in the county. Moisture-supplying 
capacity is high, and internal drainage is medium to 
moderately slow. Natural fertility is high, and crops 
grown on these soils respond well to good management. 

On some areas small applications of lime are needed 
to correct acidity. If these soils are farmed intensively, 
it is important to supply the proper amount of nitro- 
gen to corn crops and to use proper tillage practices. 
Good soil tilth ought to be maintained by using good 
management and by supplying organic matter. If the 
soils are used intensively for row crops, the level of 
fertility should be high before the first row crops are 
planted; that is, it should be such that about 90 bushels 
of corn per acre can be produced. 

Drainage is the main problem in managing these soils. 
In most places the soils can be adequately drained by 
lowering the grade of the nearby ditch, as is done in 
some areas of Millgrove soils, or by installing an ade- 
quate tile drainage system. The soils of this unit are 
generally subject to ponding and need an adequate sur- 
face drainage system. For maximum yields, tile drain- 
age is generally required in combination with other 
drainage. The Millgrove soils, over clay, which make 


up only a small part of this unit, are difficult to drain 


because the fine-textured, impermeable material is at 
varying depths ranging from 24 to 48 inches. Towever, 
any type of drainage system is of some help. 

These soils are well suited to all of the row crops, 
small grains, hay crops, and pasture crops commonly 
grown in the county. Most of the acreage has been 
cleared of original vegetation and is farmed to row 
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crops. Under proper management excellent yields of 
corn can be obtained. Even though these soils are pro- 
ductive and give excellent stands of the adapted crops, 
it is necessary to fertilize them properly and to prac- 
tice good management to obtain maximum yields. Gen- 
erally, 1 year of meadow in 4 is enough to maintain 
good soil tilth and satisfactory structure. If row crops 
are grown year after year, the soils tend to become less 
easy to work unless cover crops, minimum tillage, and 
adequate fertilizer are used. Small grains, alfalfa, and 
other hay and pasture crops make excellent yields on 
these soils. Some areas are used for specialized crops, 
such as tomatoes and sugar beets, and good yields are 
obtained. Establishing new plantings of trees is gen- 
erally not advisable. 


Capability unit ITw-6 


The soils of this unit are dark-colored, nearly level, 
very poorly drained silt loams, silty clay loams, and silty 
clays. These soils are in areas of outwash, on beach 
ridges, and on uplands. The following soils are in this 
unit: 

Lenawee silt loam. 

Millgrove silty clay loam, over clay. 
Millgrove silty clay. 

Pewaimo silt loam, 

Pewamo silty clay, 

Pewamo silty clay loam. 

These soils ave moderately deep and deep. Moisture- 
supplying capacity is high, and internal drainage is 
slow. Natural fertility is high. The response to drain- 
age and other good management practices is excellent. 
These soils are generally in good tilth, but the silty clay 
loams and the silty clays, ‘known locally as jackwax, 
are more difficult to till than the other soils. 

In most places the level of phosphorus and potassium 
is high, but in a few places it is medium. These soils 
are neutral to slightly acid; an occasional light applica- 
tion of lime is needed in places. In some areas where 
the soil material is fine textured, maintenance of good 
tilth is a problem. The soils of this unit are generally 
high in content of organic matter, but it is necessary 
to maintain the supply if good tilth is to be maintained. 
Applying nitrogen fertilizer to corn results in excellent 
yields. Yields of 100 to 125 bushels per acre of corn 
can be obtained if good management is used. 

Poor drainage is the main limitation of these soils. 
Because the soils are in low areas, much of the runoff 
from higher areas runs onto them, and in places they 
become ponded. In most places adequate surface drain- 
age should be the first step in improving drainage. The 
high concentration of water causes the soils to need in- 
ternal drainage as well as surface drainage. Installing 
surface drains does not eliminate the need for tile 
drains. A good system of shallow surface drains needs 
to be supplemented by tile drainage. The spacing of 
tile can be wider in soils of this unit than in the light- 
colored associated soils. The response to tiling is good to 
excellent. . 

Under proper management these are among the most 
productive soils in the county. They are suited to all 
of the crops commonly grown in the county. Under a 
high level of management, they can be farmed fairly 
intensively to row crops. If these soils are farmed in- 


tensively, fertilizer should be applied according to the 
needs of the crop to be grown. If these soils are not 
adequately drained, a poor stand of oats results in some 
years, and lodging may be a problem with wheat. Good 
stands of hay and pasture crops can be grown. If the 
soils are not fertilized, 1 year of a green-manure crop 
plowed under, or 1 year of meadow, every 4 years, 1s 
adequate to maintain the supply of organic matter and 
good soil tilth. 

Most areas of these soils are used for general farm- 
ing, but the soils are also suited to trees. Establishing 
new plantings of trees, however, is usually not advisable. 
Capability unit Ww-7 

This unit consists of dark-colored, nearly level soils 
that are very poorly drained. These soils are in the 
lakebed area in the northwestern part of the county. 
They formed in clay till in areas where water was 
ponded. The following soils are in this unit: 

Hoytville silt loam. 
Hoytville silty clay. 
Hoytville silty clay loam. 

These soils are deep and have high moisture-supply- 
ing capacity. Runoff is very slow or ponded, and inter- 
nal drainage is slow or very slow. Most of the soils 
are somewhat difficult to till because of the fine texture 
of their surface layer. The soils are highly productive, 
however, if they are drained and managed properly. 
Natural fertility is high; therefore, crops that are grown 
on. these soils respond less well to fertilizer than they do 
on. some of the less fertile soils. 

These soils are generally high in phosphorus and po- 
tassium, and they are neutral to slightly acid. As a 
rule, no more than 1 ton of lime per acre every 4 to 6 
years is needed. Enough plant nutrients to meet the 
needs of the crop to be grown should be supplied under 
all kinds of cropping systems. If these soils are used 
intensively for corn and other row crops, nitrogen fer- 
tilizer and organic matter should be added. Good tilth 
cannot be maintained under intensive cropping unless 
the level of organic matter is kept high. Minimum or 
limited tillage should be used. 

Poor drainage is the dominant limitation of these 
soils. Ditches and tile have been used to improve 
drainage, but in many places the drainage system is 
inadequate. In most places it is necessary to prepare 
a topographic map of the farm before surface and sub- 
surface drainage can be planned. A combination of tile 
and surface drains appears to be the best to use. In 
large areas a tile system other than random tiling is 
generally needed for best results. Land smoothing is 
often used to eliminate the small puddles caused by un- 
even tillage. It is especially useful in improving a field 
for sugar beets, which are particularly sensitive to ex- 
cess water. 

All of the crops commonly grown in the county are 
suitable for these soils, but crops are damaged by excess 
moisture in some years. Most of the acreage is used 
fairly intensively for row crops or small grains. Some 
specialized crops, such as sugar beets and tomatoes, are 
grown; their yields are normally medium to high. Lodg- 
ing of wheat is only a minor problem if the crop is 
fertilized properly and if improved varieties are grown. 
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Excellent yields of corn can be obtained where the 
proper amounts of nitrogen and other plant nutrients 
are supplied. 

Corn can. be grown intensively if the level of fertility 
is kept high. Under average management 1 year of 
meadow in 4 is adequate to maintain good soil struc- 
ture. Good hay and pasture crops can be grown on 
these soils. In some places the yield of alfalfa will be 
increased by adding lime. Small grains are well 
adapted, provided they are not injured by water standing 
in small depressions. 


Most of the acreage in this unit has been cleared and . 


is used for general farming, but the soils are also suited 
to trees. New plantings of trees, however, ave generally 
not advisable. If plantings are desired for windbreaks, 
arborvitae, Norway spruce, and Austrian pine .can be 
used. 


Capability unit ITe-1 


The soils in this group are mainly light-colored, slop- 
ing, moderately well drained and well drained, shallow 
to moderately deep loams. They are in the lakebed 
region, on terrace escarpments, beach ridges, and 
moraines, and they are also on low knolls associated 
with the terraces of major streams. The soils are under- 
lain by outwash material that in some places is coarse 
sand and in other places is stratified aad and gravel or 
a mixture of sand and gravel that contains fine mate- 
rial. In places the sandy or gravelly material is fairly 
near the surface, and therefore, droughtiness may be a 
serious limitation. The following soils are in this unit: 

Belmore lonm, 6 to 12 percent slopes, moderately eroded. 
Casco and Fox soils, 6 to 12 percent slopes, moderately eroded, 
Haney loam, 6 to 12 percent slopes, moderately eroded. 

These soils are friable and are shallow to moderately 
deep. Internal drainage is rapid, and moisture-supply- 
ing capacity is fair. Natural fertility is moderate. 
These soils are easily tilled. They are productive if 
they are fertilized properly and if there is enough 
moisture, 

Where these soils have not been fertilized, they are 
low to medium in phosphorus and medium to high in 
potassium. They are low in content of organic matter; 
therefore, organic matter should be supplied. 

The major limitation of these soils is the hazard of 
erosion. Most of the surface layer has been lost through 
erosion, Therefore, controlling erosion is of primary 
importance. Some areas of these soils are large enough 
that mechanical practices, such as terracing, can be used 
for controlling erosion, but most of them are too small. 
In small areas where it is not feasible to use mechanical 
practices, special emphasis should be placed on manuring, 
liming, mulching, minimum tillage, and fertilizing. 

The soils of this unit are suited to the row crops, 
small grains, hay crops, and pasture crops commonly 
grown in the county. Under proper management good 
yields can be obtained, but during dry periods, shallow- 
rooted hay and pasture crops may is damaged by 
drought. If the soils are managed properly, however, 
they can be made much less droughty. Under average 
management, without other practices to control erosion, 
8 years of meadow in 5 is adequate to control erosion. 
With proper practices to control erosion, a more inten- 
sive rotation can be used. These soils are well suited to 


irrigation if an adequate supply of water is available 
and if erosion is controlled. 

Most of the acreage has been cleared of its original 
vegetation. The soils are well suited to trees. Where 
plantings of trees in open areas of existing stands are - 
desired, black, red, or white oak, or sugar maple can 
be used. If plantings in new areas are desired, Austrian 
pine, white pine, black oak, or red oak can be used. 


Capability unit [Te-2 


This capability unit consists of light-colored, gently 
sloping to sloping, moderately well drained and imper- 
fectly drained soils. Most of these soils are on the till, 
plain or on glacial moraines, but a small acreage is in 
the lakebed region in the northwestern corner of the 
county. . 

The surface layer of most of these soils is silt loam, 
and most of the soils have a heavy, compact subsoil. 
The subsoil is loam to clay and is underlain by cal- 
careous clay loam to clay till or lacustrine clay. The 
following soils are in this unit: 

Blount silt loam, 2 to 6 percent slopes, moderately eroded. 
Morley silt loam, 2 to 6 percent slopes, moderately eroded. 
Morley silt loam, 6 to 12 percent slopes. 

Morley silt loam, 6 to 12 percent slopes, moderately eroded. 
Rawson loam, 6 to 12 percent slopes, moderately eroded. 
St. Clair silt loam, 2 to 6 percent slopes. 

These soils are moderately deep and friable. Mois- 
ture-supplying capacity is fair, and internal drainage 
ranges from medium to slow. Natural fertility is low 
but these soils are moderately productive under good 
management. . 

These soils are generally acid. They are low to medi- 
um in phosphorus, low to high in potassium, and very 
low in content of organic matter. An initial application 
of 3 to 5 tons of lime is normally required to correct. the 
acidity. Then, maintenance applications are needed 
periodically. The soils need to be fertilized properly 
if good yields are to be obtained. A rotation that pro- 
vides for incorporating organic matter into the soils is 
necessary to improve soil tilth and keep farming 
economical. 

The major limitation of these soils is the hazard of 
erosion. Much of the surface layer has already been lost 
through erosion, and yields have been reduced consid- 
erably. Practices that control erosion are needed, for 
example, contouring, terracing, mulching, and using long 
rotations. Internal drainage is sharply retarded by the 
compact layer of clay or till beneath the Rawson soil. 
Therefore, the Rawson soil tends to waterlog, and there 
may be seep areas at the surface. Small areas of the 
Blount soil may need random tile that will eliminate 
local wet spots. Where the soils of this unit are in 
small areas, they may be left in meadow or grass for a 
longer time than the surrounding better soils. If row 
crops are grown, mulching critical areas with manure 
or straw, where feasible, helps to control erosion. 

The soils of this unit will support all of the row 
crops, small grains, hay crops, and pasture crops com- 
monly grown in the county, but their use for row crops 
is limited. Most of the eroded soils should be kept in 
small grains and long-term meadow or in permanent 
pasture. If the eroded soils are well managed and are 
fertilized properly, they can occasionally be farmed 
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to row crops. In most areas erosion can be controlled by 
using a rotation in which meadow crops are grown 3 
years in 5, without other practices to control erosion. 
Severely eroded spots should be left in permanent vege- 
tation because they will not give an economical return 
when used for row crops, small grains, or hay. 

These soils are well suited to trees, and some areas have 
never been cleared, Where plantings of trees in open 
areas of existing stands are desired, black oak, red oak, 
or sugar maple can be used. In areas where new plant- 
ings are desired, black oak, red oak, black locust, or 
Austrian or white pine can be planted. 


Capability unit IIw-1 


In this unit are light-colored, nearly level or gently 
sloping, somewhat poorly drained soils that have a sur- 
face layer of loam or silt loam, Most of these soils are 
underlain by calcareous lacustrine clay or clay till. The 
following soils are in this unit: 

Nappanee loam, 0 to 2 percent slopes. 

Nappanee silt loam, 0 to 2 percent slopes. 
Nappanee silt loam, 2 to 6 percent slopes. 
Randolph silt loam, 0 to 2 percent slopes. 

The Nappanee soils are mainly on low knolls of the 
lake plains, but a few areas are along streams. The 
Randolph soil is generally on low terraces along some 
of the streams in the eastern part of the county. It is 
underlain by limestone. 

The soils of this unit are friable and are shallow to 
moderately deep. Moisture-supplying capacity is fair.to 
moderately. high. These soils are slow to dry out and 
warm up in spring; as a result, tillage and planting are 
delayed. Natural fertility is low to moderate. The soils 
are only moderately productive; crops grown on them 
respond favorably to fertilizer and good management. 

These soils are generally low in content of organic 
matter, in phosphorus, and in potassium. Areas that 
have not been limed range from slightly acid to medium 
acid. Lime is normally required for good stands of 
meadow. For economical yields, these soils require good. 
drainage; they also need to be limed and _ fertilized 
properly, and improved rotations used that include mea- 
dow. Ample manure should be used when it is available. 

The major limitation of these soils is wetness. Be- 
cause of the fine texture of the subsoil, internal drainage 
is slow, and runoff is slow on the nearly level soils. Tile 
drainage is needed, but surface drainage should also be 
used in some areas. In places limestone is too near the 
surface of the Randolph soil for tile to be used. In 
those areas surface drainage may be the only feasible 
method of drainage. 

Some areas of these soils have enough slope that ero- 
sion control is needed in addition to drainage. Struc- 
tures built to control erosion should be on a slight grade. 

Most of the crops commonly grown in the county 
are suitable for the soils of this unit. Only low to medi- 
um yields can be expected, however, unless improved 
management is used. The use of the soils for row crops 
is limited; every rotation should provide for a large pro- 
portion of meadow that includes legumes. Fair to good 
stands of meadow can be obtained if proper measures 
are used. Good yields of wheat have been obtained. To 
maintain good tilth, 2 years of meadow in 4 is usually re- 


quired. A desirable rotation is one that provides for g 
maximum return of organic matter to the soils. 

Most of the acreage has been cleared. White ash, red 
maple, and sycamore can be used where plantings of 
trees in open areas of existing stands are desired. Where 
new plantings are desired, white ash, red maple, syca- 
more,. arborvitae, Austrian pine, and spruce can be 
planted. 


Capability unit IIw-2 


Linwood muck is the only soil in this capability unit. 
It is a very dark colored, very poorly drained organic 
soil in nearly level areas or depressions in the south- 
eastern part of the county. The organic layer ranges 
from 12 to 42 inches in thickness and overlies fine sandy 
loam to silty clay loam. 

This soil is friable and is shallow to moderately deep. 
Moisture-supplying capacity is high. Internal drainage is 
very slow because of the high water table. Tf this soil 
is drained, it is highly productive, especially for special- 
ized crops and truck crops. 

This soil ranges from slightly acid to medium acid. 
Applications of phosphorus and potash are generally 
needed for high yields. In some places adding nitrogen 
fertilizer in areas where corn is grown has increased 
yields. 

Wetness is the major problem in managing this soil, 
but establishing adequate surface drainage and outlets for 
tile is difficult. In dry weather this soil is subject to 
erosion by wind. 

Linwood muck is well suited to corn and soybeans. 
These crops make good yields under proper manage- 
ment, but wheat and oats tend to lodge. If this soil 
is drained, it is well suited to truck crops. 


Capability unit IIw-3 


This unit consists of very poorly drained silty clay 
loams and silty clays in nearly level areas or depres- 
sions. These soils have a fine-textured subsoil. They 
formed under ponded conditions, The following soils 
are in this unit: 

Millsdale silty clay loam. 
Montgomery silty clay. 

Montgomery silty clay loam. 

Sloan silty clay loam, 

Sloan silty clay loam, over limestone. 
Toledo silty clay loam. 

Wabash silty clay. 

Most of these soils are deep and have high moisture- 
supplying capacity. The shallower Sloan and Millsdale 
soils, however, have only fair moisture-supplying capac- 
ity; they are underlain by limestone bedrock at a depth 
of 20 to 42 inches. The soils of this unit have very 
slow internal drainage. Their fine-textured surface layer 
makes them somewhat difficult to till, but they are 
highly productive under good management. Natural 
fertility is high; therefore, the response to fertilizer is 
less on these soils than on less fertile soils. 

The soils of this unit are generally high in phosphorus 
and potassium. They range from neutral to slightly 
acid, and normally little lime is required. The content 
of organic matter is high and should be kept high for 
good tilth. Maintaining good tilth is a major problem 
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on these soils. The soils must be limed and fertilized 
properly for high yields. ae : 

Drainage is the dominant limitation on these soils. 
The Millsdale, Sloan, and Wabash soils are on the bot- 
tom lands and are flooded occasionally. Some form of 
drainage has been installed in most of the areas, but in 
most. places drainage is inadequate. Drainage 1s accom- 
plished best by using both tile and surface drains. 
Because the areas are nearly level, a survey is com- 
monly needed to determine the best place for outlets. 
In some places, however, a satisfactory outlet for tile can- 
not be obtained, and it may be necessary to use surface 
drainage without tiling. On the Millsdale soil and on 
the Sloan soil that is shallow over limestone, tile drain- 
age may not be feasible. 

The kinds of crops to be grown on these soils are 
influenced by the amount of ponding that takes place 
during rainy periods. The Toledo soil is less likely to 
be ponded than the other soils of this unit. Small 
grains may be drowned out by standing water. Main- 
taining good tilth is necessary if these areas are to be 
cropped intensively. Working these soils when they 
are wet or allowing the supply of organic matter to 
become depleted damages the soil structure and lowers 
crop yields. Under average management 1 year of 
meadow in 4: is adequate to maintain good soil structure, 
the content of organic matter, and good tilth. Then, 
good yields of hay and pasture crops can be obtained. 
In some places higher yields of alfalfa can be obtained 
by applying lime. . : ; 

Most of the acreage is used intensively for corn and 
small grains. Some specialized crops, such as sugar 
beets and tomatoes, are grown, and yields are normally 
medium to high. 

Even though most of these soils have been cleared 
and are used for crops, they are suited to trees. Replant- 
ing these areas to trees is usually not advisable, because 
of the high value of the soils for crops. 


Capability unit HIs—1 

The soils in this unit are nearly level or gently slop- 
ing, well drained, and droughty. Their surface layer is 
silé loam or loamy fine sand, and it is underlain by 
gravel and sand. The soils are on outwash terraces, 
beach ridges, or small, localized knobs in areas of 
moraines. The following soils are in this unit: 

Casco silt loam, 0 to 6 percent slopes. 
Spinks loamy fine sand, 2 to 6 percent slopes. 

These soils are friable and easy to till. Moisture- 
supplying capacity is low, and internal drainage is rapid. 
Under good management these soils are only moderately 
productive. Natural fertility is low, and the response 
to lime and fertilizer is good. Plant roots penetrate 
the Spinks soil to a greater depth than they do the 
Casco soil, and the Spinks soil appears to be damaged 
less readily by drought than the Casco soil. . 

These soils are generally slightly acid to medium 
acid, low to medium in phosphorus, and medium to high 
in potassium. Where they have been: cropped, the soils 
neecl to be limed and fertilized properly. The content 
of organic matter needs to be maintained to improve 
the available moisture supply. If fertilizer is applied, 
small amounts should be added annually or in frequent 
applications to minimize losses from leaching. 


Measures to conserve water are important on these 
soils. Droughtiness is a major problem, and it is gen- 
erally a factor that controls crop yields. Such prac- 
tices as plowing under green-manure or cover crops, 
mulching, and using minimum tillage are useful. Rapid 
permeability and susceptibility to leaching cause these 
soils to lose plant nutrients and organic matter rapidly. 
Where the soils have an uneven surface, land smoothing 
can be used to provide more even distribution of water. 
These soils respond well to irrigation if a supply of 
water is available. 

Where these soils are farmed, they are suited to all 
the row crops commonly grown in the county. If they 
are well managed and are fertilized properly, fair to 
good yields of row crops can be obtained. Good hay 
and. pasture crops can be grown, and a large part of 
the acreage is used for those crops. Lime is generally 
required if good yields of hay and pasture crops are 
to be obtained. These soils are especially well suited to 
crops that mature before dry weather. Under average 
management, without other practices to control erosion, 
2 years of meadow in 4 is adequate to control erosion. 
Tf proper practices to control erosion are used, a more 
intensive rotation can be followed. A. large part of the 
Casco soil has been used as a source of sand and gravel, 
and other deposits of sand and gravel are available in 
this soil. 

Trees are seldom planted on these soils. If new plant- 
ings or plantings in open areas of existing stands are 
desired, however, black walnut or black oak can be 
used. - 


Capability unit [Ve-1 


In this unit are sloping to moderately steep, moderately 
well drained or well drained soils that have a surface 
layer of silt loam or loam. These soils are in morainic 
areas of the glacial till plain and along narrow escarp- 
ments of the terraces and major streams. They formed 
in till or outwash material over sand and fine gravel. 
The following soils are in this unit: 

Belmore loam, 12 to 18 percent slopes, moderately eroded. 
Morley silt loam, 12 to 18 percent slopes, moderately eroded. 
Morley soils, 6 to 12 percent slopes, severely eroded. 

St. Clair silt loam, 6 to 12 percent slopes, moderately eroded. 

These soils ave low in production potential. Their 
moisture-supplying capacity is low, waned crops are likely 
to be damaged from Jack of moisture in periods of dry 
weather. Natural fertility is moderate. Crops grown 
on these soils respond to fertilizer and to proper man- 
agement, but the risk of erosion is high if row crops 
are grown. 

These soils have lost much of their plants nutrients 
as the result of erosion. They are low in phosphorus, 
in potassium, and in content of organic matter, and 
they are generally acid. Most of the present plow layer 
is a mixture of clayey material from the original surface 
layer and subsoil. The clayey plow layer has created 
a tillage problem. If the soils are to be improved for 
crops, they must be fertilized properly and managed 
intensively. 

Most of the acreage is in sloping, narrow bands 
bordered on both sides by nearly level areas of other 
soils. ‘The erosion that has occurred is generally the 
result of farming these soils in the same way as the 
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surrounding soils. Probably the simplest method of 
handling the areas is to leave them in meadow and to 
reseed them when the surrounding soils are in small 
grains. 

The soils of this unit ave limited in use. Crops grown 
for hay and pasture are the most suitable. Wheat and 
oats or other grains are grown when the stand of hay 
or pasture needs to be reestablished. Row crops are 
not suitable, because of the hazard of erosion. If the 
soils are limed and fertilized properly, fair to good 
yields of hay and pasture crops can be obtained. 

These soils are well suited to trees or wildlife. For 
planting trees in open areas of existing stands, black 
oak, red oak, or sugar maple can be used. In areas 
where new plantings are desired, black oak, red oak, 
black locust, or Austrian or white pine can be planted. 


Capability unit VIe-1 


The only soil in this unit—Morley silt loam, 18 to 
25 percent slopes, moderately eroded—is steep and mod- 
erately well drained. It is in areas of the glacial till 
plain and moraines. Most areas of this soil are small, 
and they occur as escarpments or sharp breaks at the 
heads of drainageways. 

The surface layer of this soil is thin and consists of 
silt loam. The subsoil is compact clay and is underlain 
by clay loam till, The hazard of erosion is severe. 

This soil is moderately deep. Natural fertility and 
moisture-supplying capacity are low. The soil is too 
steep to be suitable for tilled crops. 

This soil is among the least productive of the soils 
in the county, but it is not extensive. It can be used 
for pasture if it is in a convenient location. It cannot 
be depended upon for pasture in dry weather, however, 
unless deep-rooted legumes are grown. Deep-rooted 
legumes grow moderately well. The soil generally has 
enough lime that legumes other than alfalfa will grow. 
Some phosphorus and potash may improve the growth 
of pasture crops if the soil moisture is plentiful. 

Little of the acreage is cultivated because there is a 
hazard of further erosion. Ordinarily, this soil should 
be kept in pasture or woods, but some areas can be 
used for hay. The trash mulch method of tillage should 
be used when seeding meadow or improving pasture. 
Some areas, especially those near streams, can be 
developed as habitats for wildlife. If trees are to be 
planted in open areas of existing stands, black oak, red 
oak, or sugar maple can be used. In areas where new 
plantings are desired, black oak, red oak, or Austrian 
or white pine can be planted. 

Capability unit Vile-1 

The soils in this unit are moderately steep to very steep, 
moderately well drained, light-colored silt loams. They 
are in areas of moraines or on escarpments that border 
drainageways, These soils formed in silty clay loam or 
clay till. The following soils are in this unit: 

Morley silt loam, 25 to 35 percent slopes, moderately eroded. 
St. Clair silt loam, 12 to 25 percent slopes, moderately eroded. 

These soils are low in productivity and of limited use 
for crops. Moisture supplying capacity and natural fer- 
tility are low. 

Probably all of the acreage should be in trees or 
developed for wildlife habitats; therefore, it is generally 


not necessary to apply fertilizer. 

These soils ought to be in permanent vegetation at all 
times, and the vegetation should be protected from fire 
or overgrazing. If an area is in a pasture that consists 
mainly of other soils, it may be well to give it some par- 
ticular attention, such as treatment with fertilizer, 
mulching lightly with manure, and controlling grazing. 

Where plantings of trees in open areas of existing 
stands are desired, black oak, red oak, or sugar maple 
can be used. In areas where new plantings are desired, 
black oak, red oak, or Austrian or white pine can be 
planted. 


Estimated Yields ° 


Table 2 shows for each soil in the county, estimates 
of the average yields per acre of the principal farm 
crops. ‘The yields listed are those expected at two levels 
of managament when weather conditions are average. 
Years when no crops were harvested, because of 
unfavorable weather conditions during the growing sea- 
son, were excluded from the yield estimates. 

Although these are estimates, they appear to be as 
accurate a guide as can be obtained without detailed and 
lengthy investigations. They are useful in showing the 
relative productivity of the soils, the response of the 
soils to management, and the relationship of the soils 
to each other. 

Yields listed in columns A are those that can be 
expected over a period of years under an average level 
of management. An average level of management con- 
sists of practices that were generally followed by the 
majority of the farmers in the county at the time of 
the survey. The type of farming enterprise, the past 
management practices, and the weather all affect yields. 

The yields listed in columns B are those that can be 
expected under improved management. On cropland, 
improved management consists of cultivating on the con- 
tour; using high-yielding varieties of seed; constructing 
terraces, diversions, and grassed waterways; establishing 
surface and subsurface drainage; growing cover crops 
and green-manure crops; controlling pests and diseases; 


‘maintaining good tilth; applying fertilizer and lime 


according to recommended rates; and following other 
recommended practices to conserve soil and water. The 
yields are also affected by many other factors, such as 
the kind of soil, timeliness of planting, cultivation, seed- 
bed preparation, minimum tillage, and type of agricul- 
tural implements. Irrigation has not been considered in 
these estimates. The cost of production and profit to 
be derived under either level of management depend 
upon. the prevailing economic conditions. 

The estimates of yields in columns B are not the 
maximum yields that can be obtained. They are yields 
that could be obtained by many farmers if improved 
management practices were followed. Some farmers 
in the county may have reached or exceeded these yields 
at the present time. 


°Trp L. Borron, Gren E. Bernaru, and Ratr# LL. Meeker, Soil 
Conservation Service; and Catvin Lermpacn, Allen County ex- 
tension agent, helped prepare this section. Information was also 
obtained from the Paulding County Soil Survey Report (2). 
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Taser 2.—Estimated average acre yields of principal crops 


[Yields in columns A can be expected under the average management now commonly used in the county; those in columns B can be ex- 
pected under improved methods of farm management, Absence of a yield figure means that the crop is not commonly grown under 


the management level indicated or that that particular soil is not suited to the specific crop. 


in the table] 


Miscellaneous land types are not listed 


Corn Soybeans Wheat Oats Mixed hay 
Soil . 
A B A B A B A B A B 

Bu. Bu. Bu. Bu Bu. Bu. Bu. Bu Tons Tons 
Belmore loam, 0 to 2 percent slopes. __-.-------------------- 62; 112 28 41 35 47 52 87 | 2.4 4.6 
Belmore loam, 2 to 6 percent slopes....-.------------------- 60 110 27 40 33 45 50 85 2.3 4.5 
Belmore loam, 6 to 12 percent slopes, moderately croded _. . --- 45 90 21 31 26 af 40 70 1.9 4.1 
Belmore loam, 12 to 18 percent slopes, moderately croded - _ - -- 40 |-____- 16 |_.---- 22. |a cence 3D 60 1.8 3.8 
Blount silt loam, 0 to 2 percent slopes._.-.------------------ 55 95 22 34 27 37 42 78] 1.6 3.6 
Blount silt loam, 2 to 6 percent slopes____..----------------- . 55 95 22 32 25 36 40 75 | 1.5 3.5 
Blount silt loam, 2 to 6 percent slopes, moderately eroded. ---- 50 85 19 30 21 31 38 72 1.4 3.4 
Blount loam, 0 to 2 percent slopes. _.----------------------- 60 | 100 23 38 28 38 42 80] 1.7 3.7 
Blount loam, 2 to 6 pereent slopes__...--------------------- 57 96 22 36 26 37 40; 7 1.6 3. 6 
Casco silt loam, 0 to 6 percent slopes_....------------------- | 40 80 24. 3 32 43 48 70 | 2.3 4.4 
Casco and Fox soils, 6 to 12 percent slopes, moderately eroded _ 32 68 21 26 25 37 41 | 64. 2.1 4.1 
Colwood ‘silt: loam2_< sccecsee seco rene cece ee en gies 85 | 120 28 42 32 50 60 86} 24 5.0 
ColwoodJloain.e. 2-22 2225 455c552 dept cedacee ee teeeeeee sees 85 | 120 28 42 34 50 60 86] 2.4 5.0 
Digby loam, 0 to 2 percent slopes.__....-------------------- 63) 113 26 39 32 42 44 85 | 20 4.4 
Digby loam, 2 to 6 percent slopes___..---------------------- 60 110 25 36 30 40 42 80 1.8 4.2 
Digby silt loam, 0 to 2 percent slopes_.....------------------ 62 113 26 38 38 41 43 84. 1,9 4.4 
Digby silt loam, 2 to 6 percent slopes. _-~------------------- 59 108 25 35 29 40 42 82 1.8 4.2 
Digby fine sandy loam, 0 to 2 percent slopes_____-.---------- 67 | 117 25 35 32 42 45 86] 21 4.5 
Digby fine sandy loam, 2 to 6 percent slopes. ....-.---------- 63 | 113 24 34 30 40 43 85 | 20 4. 4 
Hel Silt loam ss csceuec seen eas beesteestecceet sas see eoees 68 | ALL 26 AO) isha bil eo late alte f 2.1 4.3 
Fox loam, 2 to 6 percent slopos.......-.-.-.....-.+---+-+--- 65 90 20 30 26 38 44, 72 25 4,7 
Genesee silt loam 80} 110 28 2 Peete eer eon ea Paes 2.2 4.5 
Haney loam, 0 to 2 percent slopes. _ __ 65 115 28 38 32 46 49 86 2.1 4.9 
Haney loam, 2 to 6 percent slopes_..------.---------------- 60 | 110 27 37 30 45 47 83 | 2,0 4.5 
Haney loam, 6 to 12 percent slopes, moderately eroded__------ 48 85 19 28 25 85 38 72 1.8 4.0 
Haney silt loam, 0 to 2 percent slopes.._._..----------------- 65 | 115 26 36 31 45 47) 85] 21 4,7 
Haney silt loam, 2 to 6 percent slopes_--..--.--------------- 62) 113 25 35 30 41. 45 83) 2.0 4.5 
Hancy fine sandy loam, 0 to 2 percent slopes__.._-_---------- 62 113 27 37 31 44 5l 87 2.1 4.8 
Haney fine sandy loam, 2 to 6 pereent slopes_...-__---------- 60 112 25 37 30 44 49 85} 2.0 4,7 
Haskins and Digby loams, over clay, 0 to 2 percent slopes. -_-.- 58 95 26 38 28 40 44 80 20} 40 
Haskins and Dighy loams, over clay, 2 to 6 percent slopes--_--- 55 90 24 37 28 40 40 75 1.7 3.8 
Haskins and Digby silt loams, over clay, 0 to 2 percent slopes 58 95 21 33 25 37 37 71 1.6 3.8 
Haskins and Digby silt loams, over clay, 2 to 6 percent slopes._ 50 90 20 32 24 36 34 69 15 3.7 

Haskins and Digby fine sandy loams, over clay, 0 to 2 percent 
BlOPGS. aces ewe sscu suse dece see cbse eae else ae eS - 60 98 23 37 27 37 39 78 | 1.9 4.0 
Haskins and Digby fine sandy loams, over clay, 2 to 6 percent 

SlOPCS ic ie conc tebecededceeeseee ewes ee ees sees seKs 58 95 22 35 22 33 37 75 | 1.8 3.9 
Hoytville silty clay loam_.....---------------------------- 80 | 115 28 40 28 42 48 80 | 22 5.0 
Hoytville silt; loames- =o sceecesue + ees eee kca oe eeesae 80); 116 30 41 30 45 51 85 | 23 5.1 
Hoytville silty clay____-..-------------------------------- 80 113 28 40 28 42 46 78 De 7. 4,8 
Kibbie silt loam, 0 to 2 percent slopes.._-..-.--------------- 60 100 26 38 30 40 43 80 18 4,3 
Kibbie loam, 0 to 2 pereent slopes. -.-----..--.------------- 62 108 26 39 31 41 43 82 19 4.3 
Tenawee-silt lame. sccecececenseecunecuccesss soos po aS! 78 116 28 42 28 45 51 85 2.3 5.1 
Linwood intitk 2222 soe. est oaeeeeeceeuekesSscomeeceeess 90 121 37 Steal eee oreo Games | ecyesluacehe 
Millgrove-silt loamicc.c2s.c2sesce pc bese ecctesnesdte eens 85 119 36 46 33 45 55 90) 24 5.3 
Millgrove loati_isics4oca<cceeeeccshe¢e ict secu teeececceie 90") 121 37 47 35 47 57 92) 2.5 5.5 
Millgrove silty clay loam___-- eit oeeueuete coun el ebaceeces 82 | 118 35 45 33 45 54 87 | 2.3 5. 2 
Millgrove silty clay._-.2...2---.ssseu.sss4e- see ese eee ese 80 116 35 45 32 43 53 85 2.2 5.1 
Millgrove loam, over clay_...------------------------------ 87 | 118 36 46 34 46 53 88} 2.4 5.4 
Millgrove silt loam, over clay__..._.-------------~.~--------- 83 115 35 46 32 45 51 87 | 24 5. 2 
Millgrove silty clay loam, over clay...-.-------------------- | 80 113 35 45 32 44 50 86 2.3 5.1 
Millsdale silty clay loam___....-..----------------------- -| 65] 105 28 40 30 46 50 80 | 3.0 4.5 
Montgomery silty clay__....__-...------.--~--------------- ; 75} 110 28 38 24 44 50 80 | 3.0 4,5 
Montgomery silty clay loam_.....--..--------------------- 75 110 28 38 24 44 50 80 | 3.0 4.5 
Morley silt loam, 2 to 6 percent slopes. ..------------------- 55 85 20 32 26 38 40 78 2.0 B85 
Morley silt loam, 2 to 6 percent slopes, moderately croded____- 53 80 20 32 26 38 46 75 2.0 3.5 
Morley silt loam, 6 to 12 percent slopes. -~---.--------------- 48 82 14 30 24. 35 41 75 19 3.5 
Morley silt loam, 6 to 12 percent slopes, moderately eroded... _ 40 78 12 26 21 31 384 65 1.7 3.5 
Morley soils, 6 to 12 percent slopes, severcly eroded__....-.~-- BD |sooect loses cleus sent 19 25 30 60] 15 3.5 
Morley silt loam, 12 to 18 percent slopes, moderately eroded___ BQ, |SseSes|sasecaasec ee 19 27 28 58 1.5 3.5 
Morley silt loam, 18 to 25 percent slopes, moderately eroded.-_|.-.___|-----_|------|]------|------|------|------|------ 13 2.9 
Morley silt loam, 25 to 85 percent slopes, moderately eroded. ..)...__.|---__-|------|------|------|------|------|------|------|------ 
Morley loam, 2 to 6 percent slopes_...-.--.----------------- 55 88 20 34 26 39 50 81 2.0 3. 6 
Nappanee silt loam, 0 to 2 percent: slopes 55 85 22 30 24 34 42 7 2.0 3.5 
Nappanee silt loam, 2 to 6 percent slopes : 50 80 20 30 24 34 40 70 2.0 3.5 
Nappanee loam, 0 to 2 percent slopes.__.-.-.-.------------- 55 85 22 32 25 36 41 74 | 2.0 3.5 
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TaBLE 2.—LEstimated average acre ytelds of principal crops—Continued 


Soil 


Pewamo silty clay loam______.-__.---.---- 2 eee 
Pewamo silt, loam'...-.-22-ccccsccocclctlccesct ec secdeceecas 
Pewamo silty clay_.____...---.-2 ee 
Randolph silt loam, 0 to 2 percent slopes.._....._____--_------ 
Rawson loam, 2 to 6 percent slopes___.-.-...---.-_.--_----- 
Rawson loam, 6 to 12 percent slopes, moderately eroded______- 
Rawson silt loam, 2 to 6 percent slopes____.-._...-.-------_- 
Rimer and Tedrow loamy fine sands, over clay, 0 to 2 percent 
MOD 6a 5.2 on eh a ba ened RS SE eee = 
Rimer and Tedrow loamy fine sands, over clay, 2 to 6 percent 
St. Clair silt loam, 2 to 6 percent slopes._____._._._._-___-_- 
St. Clair silt loam, 6 to 12 percent slopes, moderately eroded___ 
St. Clair silt loam, 12 to 25 percent slopes, moderately eroded __ 
Seward fine sandy loam, 2 to 6 percent slopes. ___...-._-____- 
BhOAS Silt OAM oo ose ale te Oe ee ee es ent 
Sloan silty clay loam.____.._____._--__-_--2-- 
Sloan silty clay loam, over limestone_....._..._.-...-.-.----- 
Spinks loamy fine sand, 2 to 6 percent slopes______----------- 
Toledo silty clay loam______._______-_-_------------------- 
Tuscola loam, 2 to 6 percent slopes_...._-_-.- 
Tuscola silt loam, 2 to 6 percent slopes 
Wabash: silty clays. 20.22 ee ee ke ee kee Sees 


Corn Soybeans Wheat Oats Mixed hay 
B A B A B A B A B 

Bu, Bu. Bu, Bu. Bu. Bu. Bu, Tons Tons 
117 28 40 28 46 56 80 2.3 5.0 
117 28 40 28 46 56 80 2.4 5. 2 
115 28 40 28 46 56 80 2.2 4.8 
90 24 32 26 34. 42 72 2.0 4.0 
107 22 36 26 39 41 7%; 2.0 4.3 
44 86 12 26 19 29 32 62 4a 3.8 
105 21 35 25 38 42 78 2.0 4.3 
57 8&8 23 34 23 34 37 75 1.7 3.5 
82 22 32 21 32 34 73 Lé 3.5 
80 18 28 26 38 43 71 1.8 3.9 
64 13 23 19 28 30 60 14 3. 4 
eo|oe cats |e ween 15 25 23 44. 1.2 2.4 
57 84 20 34 26 34 41 74. ig 3.5 
100 26 BS) |sacanebeewed Sense aloececd 2.5 4. 8 
114 28 AO Wes eae eter ee oN ca 2.0 4.5 
110 28] AO eee cnc e een eee 2.0 4,8 
75 18 26 26 38 43 72 1.9 3.5 
110 28 38 24 44 50 78 2. 2 4.5 
110 26 38 30 45 47 83 2.0 4.5 
108 24 35 30 44 45 83 2.0 4.4 
110 28 AD) a cdupele gees |oe ene eewe 3. 0 4.5 


The estimates are based on information obtained from 
farmers, the county agricultural extension agent, Soil 
Conservation Service personnel, and others who have 
knowledge of the crops and soils. They are also based 
on field observations made for 8 to 5 years during the 
course of the soil survey. 


Specialized Crops 


Tomatoes and sugar beets are the two most important 
specialized crops grown in the county. No attempt will 
be made in this section to give specific practices, fertili- 
zation rates, or seeding varieties for these crops. If more 
specific information concerning the growing of these 
crops is desired, a technician of the Soil Conservation 
Service, of the Agricultural Extension Service, or of the 
State Experiment Station can be contacted. In addition, 
most -canning companies and companies that process 
sugar beets maintaim laboratories and a staff of field- 
men who make specific recommendations for the grow- 
ing of these crops. 

The investment in labor and machinery, and the other 
costs of growing specialized crops, are higher than for 
general farm crops. A much higher level of manage- 
ment is required to grow these crops than to grow gen- 
eral crops. Presently the labor cost for picking tomatoes 
can be 10 to 20 percent of the total cost of producing 
the crop. The high value of the specialty crops makes 
the use of good soil management and cultural practices 
a necessity. Therefore, special attention to drainage 
and tillage is needed. 

Tomatoes are grown more extensively than other 
specialized crops in this county. Although they are 
grown in all parts of the county, most of them are 
grown in the northern townships. There are many soils 
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in the county well suited to tomatoes, but only a small 
acreage is used at the present time. Fertile soils well 
supplied with fertilizer and organic matter give the 
highest yields. Tomatoes have a long growing season, 
and they need plenty of available nutrients over a long 
period. They should generally be grown in rotation 
with other field crops because they add little organic 
matter to the soil. 

In Ohio, sugar beets are produced mainly in the north- 
western counties. Allen County is about the southern- 
most area in which they are grown. The plants need 
a fairly cool climate and a well-distributed average rain- 
fall of 80 to 40 inches. The soils on which sugar beets 
are grown need to be high in moisture-supplying capac- 
ity, high in content of organic matter, and near neutral 
in reaction. Sugar beets are a high-value crop, but they 
also require a large investment of cash and labor. They 
fit into most. rotations easily, but they should not be 
grown 2 years in succession on the same soils. Good 
soil aeration is necessary for growing them. 


Woodland and Windbreaks 


The woodland of this county occupies approximately 
24,000 acres, or about 9 percent of the total land area. 
On the basis of direct financial return, this woodland 
is not important. More important is the value of wood- 
land as a source of fuel and timber for farm use, a place 
for recreation, and a habitat for wildlife. 

Woodlots are a source of fuel, of rough construction 
timber for use on the farm, and of food in the form 
of nuts and maple sirup. Only a small amount of 
maple sirup is produced for sale, but fireplace wood is 
in increasing demand and is becoming a more important 
source of income. 
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Because the population of the county is steadily 
increasing, there is a greater need for recreational facil- 
ities. Wooded areas provide places for camping, hiking, 
and hunting. Idle land in urban areas could be planted 
to trees, which would increase the value of the land 
and provide desirable recreational areas. 


Timber types 


This county lies within the Central Hardwoods region. 
As the name implies, the Central Hardwoods region con- 
tains trees that are predominantly deciduous, or hard- 
woods. The composition of the woodland vegetation 
consists of tree associations within two series. These 
are the swamp forest series and the beech-maple series 
(11). 

Trees of the swamp forest series are suited to poorly 
drained soils that lack good aeration. On the wetter 
soils the primary species are white elm, white ash, black 
ash, red maple, and silver maple. On soils where drain- 
age has been improved, secondary species have invaded 
the swamp forest. Pin oak and swamp white oak are 
the most prominent of these secondary species. In some 
areas other secondary species—the hickories, basswood, 
and black walnut—become abundant to the extent that 
they may be dominant in the stand. If the soils are 
sufficiently drained, the swamp forest community of 
trees eventually becomes a beech-maple or oak-hickory 
community. 

Trees of the beech-maple series are suited to better 
drained soils that have good aeration than they are to 
poorly drained soils. The better drained soils of the 
moraines, valley walls, escarpments, kames, and eskers in 
this county originally supported species of the beech- 
maple series. 

In general, at the time this area was settled, the 
dominant woodland vegetation on the various soil 
associations was either of the swamp forest or of the 
beech-maple series. Following is a listing of the soil 
associations where each of these two series was domi- 
nant, the name of the forest association on each, and 
the associating species. 

SWAMP FOREST SERIES 
Forest association 
Black and peach- 


leaved willow-cot- 
tonwood-sycamore. 


Associating species 
White elm, white ash, 

red ash, boxelder, 

and hackberry. 


Soil association 


Shoals-Sloan asso- 
ciation. 


White elm-white ash 
and black ash-silver 
maple. Swamp 
white oak. 

White elm-white ash 
and black ash-silver 


Red maple, pin oak, 


Hoytville-Nap- 
and bur oak. 


panee associa- 
tion. 


Pignut hickory, bit- 
ternut hickory, 


Blount-Pewamo 
association. 


maple. Swamp basswood, and 
white oak-hickory. black walnut. 
Bur oak. 
Montgomery- White elm-white ash Red maple and pin 
Blount associa- and black ash-silver oak. 
tion. maple. Swamp 
white oak-hickory. 
Bur oak.. 


BEECH-MAPLE SERIES 


Red maple, white 
elm, shagbark hick- 
ory, shellbark hick- 
ory, white ash, and 
basswood. 


Beech-maple, maple, 


Belmore-Haney- 
oak-hickory. 


Digby- Mill- 
grove associa- 
tion. 


Red maple, white 
elm, shagbark hick- 
ory, shellbark hick- 
ory, white ash, and 
basswood. 


Morley-Blount- 
Pewamo asso- 
ciation, 


Beech-maple, maple, 
white oak-beech. 


Morley-Blount 
association. 


Red maple, white 
elm, shaghark hick- 
ory, shellbark hick- 
ory, white ash, and 
basswood. 


Beech-maple, maple, 
white oak-beech. 


Windbreaks —Farmsteads in this county would bene- 
fit from windbreak plantings. A well-placed planting 
of trees gives protection from wind and helps keep the 
house, barn, and livestock warmer in winter and early 
in spring. It also helps keep drives, lanes, and high- 
ways from being blocked by snow. Windbreaks of ever- 
greens add beauty to the farmstead and to the land- 
scape. 

The prevailing winds in this county are from the 
southwest. Therefore, the trees should be planted on 
the west and south sides of the farmstead, about 75 to 
100 feet from the major farm buildings. If trees are 
planted too close, snow may be dumped on buildings 
and drives in winter, and air drainage will be poor in 
summer. 

The most suitable species for planting on the soils in 
this county are Norway spruce, Austrian pine, and white 
pine. Arborvitae is well adapted to wetter sites and 
areas where a close spacing of trees is necessary. ‘The 
ideal windbreak is composed of three to five rows of 
trees. The first and fifth rows are planted to Norway 
spruce; the third, or middle row, to Austrian pine; and 
the second and fourth rows, to white pine. Arborvitae, 
or white-cedar, can be substituted for Norway spruce 
and planted on the windward side. The kinds of trees 
in the windbreak should be mixed to help control disease. 


Management of woodland and windbreaks 


Proper management is needed if maximum production 
of woodland is to be obtained. Many wooded tracts in 
this county can be brought to maximum production in 
a relatively short time if appropriate practices are 
used. Others require a much longer time, particularly 
those wooded tracts composed of trees that are small in 
diameter. 

A most important woodland practice is the elimina- 
tion of livestock grazing (fig. 21). Removing diseased 
trees, cull trees, and grapevines is important also. Crop 
trees of desirable species should: be selected and pruned 
to encourage them to make maximum growth. This, 
along with other woodland practices, improves the condi- 
tion of the woodland and, in turn, promotes maximum 
timber production and good monetary returns. 

Further information concerning woodland practices, 
reforestation, and marketing and use of wood products 
can be obtained by consulting the local farm forester, 
Division of Forestry, Ohio Department of Natural 
Resources, located at Celina; the Department of For- 
estry of the Ohio Agricultural Experiment, Station, 
Wooster; and the local technicians of the Soil Conserva- 
tion Service at Lima. 
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and white oak. 
This area was protected from grazing; consequently, many of the 
trees are large in diameter. 


Figure 21.—Woodland of beech, sugar maple, 


Wildlife 


When white settlers first came to the area that is 
now Allen County, they found a vast wilderness that 
consisted mainly of deciduous forest. The northern 
part of the county, where the Hoytville and Nappanee 
soils occur, they called the Great Black Swamp because 
of the wet soils and type of vegetation and wildlife. 
That area extends westward and northeastward to Lake 
Erie. Fish, game birds, and game animals were abun- 
dant in the Great Black Swamp, as well as in the rest 
of the county. Bear and cougar were common, and elk 
and bison had been in the area only a few years earlier. 
Rabbits, squirrels, raccoons, quail, and pigeons were 
numerous. 

After the white settlers came, farmsteads and villages, 
and then urban areas replaced the wilderness. Because 
of the change in their environment, most of the original 
kinds of wildlife underwent drastic changes in distribu- 
tion and in numbers. Bear, cougar, and most of the 
deer, which had once been common, disappeared. An 
example of an area that changed drastically as the result 
of urbanization is the area around Lima, The popula- 
tion of that clty increased from 3800 in 1831 to about 
51,000 in 1960. 

Recently, the demand for wildlife has increased (20). 
Because of the rapid expansion of urban areas, however, 
suitable habitats for wildlife are disappearing. If the 
areas are to be improved so that they will again support 
large numbers of animals and birds, careful manage- 
ment and planning are required, and adequate cover, 
food, and water must be made available. 

Kinds of wildlife in the county—TVhe area around 
Delphos, in the old Jakebed area, is considered among 
the better ones for pheasants in the State. It has an 
estimated population of 40 to 80 birds per square mile, 
as compared to the rest of the county, which has a 
pheasant population of about 5 to 20 birds per square 
mile. Pheasants generally thrive wherever small grains 
and row crops are grown, if adequate water is available. 


Any practices that encourage pheasants also benefit rab- 
bits, quail, and other kinds of wildlife. 

Rabbits are common throughout the county. Quail are 
more abundant than they formerly were, although they 
were almost extinct at one time. Brush piles and brier 
patches, if controlled, provide good cover for rabbits and 
quail. Soils that are too steep or irregular for farming 
can be planted to pines or to other plants that provide 
food and cover. 

The population of squirrels and raccoons can be 
increased under proper management. The farm wood- 
lots are well suited to those animals. TLeaving vines 
near the edges of the woods, and den trees in the 
interior enhances the habitat for those animals. 

Fishing, as a recreational activity, has become more 
important each year. The seven reservoirs in Lima 
offer many opportunities for managing fish and water- 
fowl. In the past the rivers of the county were also 
well supplied with fish, but they have since become pol- 
luted and filled with sediment as the result of erosion. 
Ducks and geese were also common, but they are now 
much less numerous. : 

Managing areas for wildlife—Adequate cover, food, 
and water can be provided for wildlife by planting 
shrubs and perennials in odd areas, around ponds, along 
ditches, and in forested area. Cropland also ought to be 
fertilized properly so that the plant cover will be im- 
proved and thus provide food and cover, 

The wildlife population on the Nappanee, Hoytville, 
Blount, and Pewamo soils is fairly large, and it can be 
increased with a minimum amount of effort because of 
the large drainage ditchés in that area. These soils are 
normally farmed intensively. The Nappanee and Hoyt- 
ville soils are fertile, and they would support a large 
population of wildlife under proper management. Areas 
of these soils could be made more suitable for wildlife 
by seeding and maintaining the ditchbanks and _plant- 
ing trees and other vegetation to provide cover in border 
areas, travel lanes, and small cover patches. 

In the part of the county where the Blount and 
Pewamo soils occur, there is already a favorable habitat 
for wildlife. Where these soils are farmed, the same 
practices as those used to provide food and cover on 
7 Nappanee and Hoytville soils are generally applica- 

e. 


Many areas of sloping, eroded Morley soils have limi- 
tations that restrict their use for crops, and these areas 
could be improved so that they will provide food and 
cover. The Morley soils are generally low in fertility, 
and for those soils improved practices are necessary to 
increase the wildlife population. Improving the areas 
for wildlife involves use of such practices as growing 
crops that do not require cultivation and protecting the 
areas from grazing by livestock. In addition, it involves 
planting cover patches and providing travel lanes. In 
the southeastern part of the county also, large areas 
used for pasture need to have travel lanes, cover patches, 
and food patches provided. Also, many farms have odd 
areas, not accessible to machinery, that can be used by 
wildlife. 

The following are some of the practices that may be 
used to encourage wildlife: 


1. Use improved crop rotations that maintain the ~ 
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fertility of the soils and that provide adequate 
food and cover for wildlife. ; 

2. Protect young birds and animals in pastures 
and hayfields by delaying mowing and use of 
a flushing bar until after the young are able 
to fend for themselves. . 

3. Improve the vegetative cover by planting 
shrubs and other kinds of vegetation in areas 
where adequate food and cover are lacking. 
This generally applies in areas of permanent 
pasture. Patches that provide food and cover 
can be planted to annuals, grasses, legumes, 
shrubs, and trees. 

4. Protect existing woodland from fire and graz- 
ing. Plant border areas to provide cover, and 
leave den trees. 

5. Where cover is not adequate in existing fields, 
provide hedgerow plantings, such as multiflor: 
rose, that can be used as travel Janes, as nest- 
ing areas, or as an emergency supply of food 
in winter. Other odd areas or the areas that 
border wooded tracts can also be planted. 

6. Seed and maintain ditchbanks, and keep trees 
cut along the edges of ditches. These practices 
not only help to maintain the ditches but also 
provide nesting cover for wildlife. 

7. Plant eroded areas or small, steep areas to trees 
or shrubs. Use of a number of different kinds 
of woody species is desirable. 

8. Stock farm ponds with fish, and manage and 
maintain the population of fish. Control aquatic 
weeds, and plant surrounding areas to plants 
that ave suitable for wildlife food and cover. 

9. Plant trees and shrubs in odd areas along 
streams to control erosion of the streambank. 
Such plantings also provide food and cover for 
wildlife. 

10. Where eroded and rundown areas are reverting 
to brush, control part of the brush by using a 
chemical spray, or plow the areas and reseed 
to patches that will provide food. 


For additional information about managing wildlife 
areas, farmers, members of hunting and fishing clubs, 
and other interested persons can contact the local game 
protector, the county extension agent, or a representa- 
tive of the Soil Conservation Service. 


Engineering Properties of the Soils ° 


Some soil properties are of special interest to engi- 
neers because they affect the construction and mainte- 
nance of roads, airports, pipelines, buildine founda- 
tions, facilities for water storage, structures for erosion 
control, drainage systems, and sewage disposal systems. 
The properties most important to the engineer are 
permeability to water, shear strength, consolidation 
characteristics, texture, plasticity, and reaction. Depth 
of unconsolidated materials and relief are also impor- 
tant. 

The information in this report can be used to— 


°Arnotp FL Kieryuenz, State conservation engineer, Soil Con- 
servation Service, helped prepare this section. 


1. Make soil and Jand use studies that will aid in 
selecting and developing industrial, business, 
residential, and recreational sites. 

. Make preliminary estimates of the engineering 
properties of soils that will help in planning 
agricultural draiage systems, farm ponds, 
irrigation systems, waterways, and diversion 
terraces. 

3. Make preliminary evaluations of soil and 
ground conditions that will aid in selecting loca- 
tions for highways and airports and assist in 
planning detailed investigations of selected loca- 
tions. 

4. Locate probable sources of gravel, sand, and 
other material suitable for construction. 

5, Correlate performance of engineering structures 
with soil mapping units, and thus develop infor- 
mation that will be useful in designing and 
maintaining the structures. 

6. Determine the suitability of soil units for cross- 
country movement of vehicles and construction 
equipment. 

7. Supplement information obtained from other 
published maps and reports and aerial photo- 
graphs for the purpose of making maps and 
reports that will be more useful to engineers. 

8. Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
aren. 


bo 


It is not intended that this report will eliminate the 
need for on-site sampling and testing of the soils. It 
should be used primarily in planning more detailed field 
investigations to determine the in-place condition of 
the sott at the proposed site of construction. 


Some of the terms used by the agricultural soil scien- 
tist may be unfamiliar to the engineer, and some words 
may have special meanings in soil science. These terms 
are defined in the Glossary at the end of the report. 


Engineering classification systems 


Two systems of classifying soils, the AASHO and the 
Unified, are in general use among engineers. Both will 
be used in this report. Following is a description of 
these classification systems, Additional information is 
given in the PCA Soil Primer (9). 

AASHO Classification System. —Most highway engi- 
neers classify soil materials in accordance with the sys- 
tem approved by the American Association of State 
Highway Officials (AASHO) (1). In this system, 
classification is based on the gradation, liquid limit, and 
plasticity index of the soil. Highway performance has 
been related to this system of classification. In the 
AASHO system all soil materials are classified in seven 
principal groups. ‘The groups range from A—1 (gravelly 
soils of high bearing capacity, the best soils for sub- 
grade) to A-7 (clayey soils having low strength when 
wet, the poorest soils for subgrade). Within each group, 
the relative engineering value of the soil material is 
indicated by a group index number. Group index num- 
bers range from 0 for the best material to 20 for the 
poorest. The group index number is given in paren- 
theses after the soil group symbol, as in table 8. 

Unified. Classification System-—Some engineers pre- 
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fer to use the Unified soil classification system estab- 
lished by the Waterways Experiment Station, Corps of 
Engineers (17). This system is based on identification 
of soils according to their texture and plasticity and 
their performance as engineering construction materials. 
In the Unified system soil materials are identified as 
coarse grained (eight classes), fine grained (six classes), 
or highly organic. The classification of the tested soils 
according to the Unified system is given in table 38, and 
me estimated classification of all the soils is given in 
table 4. 


Engineering test data 


Soil samples from 10 of the principal soil series in 
the county were tested by standard AASHO procedures 
to help evaluate the soils for engineering purposes. Only 
selected layers of each soil were sampled. The results 
of these tests are given in table 3. 

The engineering soil classifications shown in table 3 
are based on data obtained by grain-size analysis and 
by tests to determine liquid limit and plastic limit. The 
grain-size analysis was made by using a combination of 
the sieve and hydrometer methods. Table 3 shows the 
percentage of particles passing No. 4, No. 10, and No. 40 
sieves and the percentage of silt and clay. The percent- 
age of clay obtained by the hydrometer method should not 
be used in naming textural classes of soils. 

The tests for liquid limit and plastic limit measure 
the effect of water on the consistence of the soil material. 
As the moisture content of a clayey soil increases from 
a very dry state, the material changes from a solid 
to a semisolid or plastic state. As the moisture content 
is further increased, the material changes from a plastic 
to a liquid state. The plastic limit is the moisture con- 
tent, expressed as a percentage of the oven dry weight 
of the soil, at which the soil material passes from a solid 
to a plastic state. The liquid limit is the moisture content 
at which the material passes from a plastic to a liquid 
state. The plasticity index is the numerical difference 
between the liquid limit and the plastic limit. It indi- 
cates the range of moisture content within which the 
soil material is in a plastic condition. Some silty and 
sandy soils are nonplastic; that is, they will not become 
plastic at any moisture content. 

Table 3 also gives moisture-density, or compaction, 
data for the tested soils, If a soil material is compacted 
at successively higher moisture content, assuming that, 
the compactive effort remains constant, the density of 
the compacted material increases until the optimum 
moisture content is reached. After that, the density 
decreases with increase in moisture content. The highest 
dry density obtained in the compaction test is termed 
“maximum dry density.” Moisture-density data are 
important. in earthwork, for as a rule, soil material is 
most stable if it is compacted to about the maximum 
dry density when it is at approximately the optimum 
moisture content. 


Descriptions of soils for engineering 


Most of the problems in highway construction are 
caused by certain undesirable properties of the soil 
material and by lack of adequate drainage. Table 4 
shows some estimated soil properties that are important 


in the construction of highways, and it also gives esti- 
mated AASHO and Unified classifications for the soils. 
The data are based on the results of laboratory tests, on 
experience with the same kinds of soils in other coun- 
ties, and on information in other parts of this report. 

Permeability, expressed in inches per hour, refers to 
the movement of water through the soil material in 
place. It depends largely upon the texture and struc- 
ture of the soil material. 

The available moisture capacity, expressed in inches 
of water per inch of soil depth, is of particular value 
to engineers concerned with irrigation. It is the approx- 
imate amount of capillary water in the soil when wet 
to field capacity. When the soil is air dry, this amount 
of water will wet the soil material described to a depth 
of 1 inch without deeper percolation. 

The shrink-swell potential is a rating of the ability of 
soil material to change volume when subjected to 
changes in moisture. Those soils rated high in shrink- 
swell potential are normally undesirable for engineering 
structures. That is because the increase in volume when 
the dry soil is wet is usually accompanied by a loss in 
bearing capacity. 

In general, soils classified as CH and A-7 have a 
high shrink-swell potential. Clean sand and gravel 
(single grain structure) and those containing small 
amounts of nonplastic to slightly plastic fines, as well 
as most other nonplastic to slightly plastic soil material, 
have a low shrink-swell potential. 


Engineering interpretations 

Table 5 indicates the suitability of the soils for var- 
ious engineering uses. It also names the soil features 
and problems that affect the use of the soils and gives 
some suggestions regarding highway and conservation 
engineering. 

In table 5 the suitability as a source of topsoil refers 
to suitability of the soil material for growing grass or 
other plants on the slopes of cuts and fills. The ratings 
depend primarily upon the natural fertility of the soil 
material and on the content of organic matter, texture, 
and presence or absence of large pieces of stone. 

The suitability of a soil as a source of sand and gravel 
depends on the amount, quality, and accessibility of 
granular (coarse-grained) material. A rating of good 
does not necessarily mean that commercial operations 
would be profitable in all aveas of that particular soil. 
In some areas the layers of sand or gravel are only 2 
to 8 feet thick, or other considerations might make it 
impractical to remove the sand and gravel commercially. 

Where there is 2 high water table or flooding, road 
fill is generally needed. The features considered in rat- 
ing the suitability of a soil for road fill are plasticity, 
content of water, compaction characteristics, and erodi- 
bility. The presence of rock within the normal depth 
of excavation where a road is to be built: was also con- 
sidered. Well-graded, coarse-grained material or mix- 
tures of clay and coarse-grained material are desirable 
for road fill. Flighly plastic, clayey soils; poorly 
evaded, silty soils; and organic soils are difficult to com- 
pact and are low in stability. Consequently, they are 
undesirable for road fill. 
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Tasue 3.—Lingineering test data and classification 


[Absence of data indicates 


Particle-size distribution (pereentage) | 
Soil name, location, and sample number Horizon Depth 
No.4 | No, 10 No. 40 
% inch | (4.7 mm.) | (2.0 mm.) |(0.42 mm.) 
Blount silt loam: Taches | 
SWYUNWY sec. 32, Jackson Twp., T.38., R. 8 E. ALA 0-9 100 99 | 99 93 
105. | 9-28 100 99 99 99 
28-60 100 98 | 96 89 
NESE sec. 16, Amanda Twp., T.48., R. 5 E. AL- | Ap_______-__- 0-8 100 99 99 97 
Tt. B22b..c pesos esus 8-32 100 99 99 98 
C2 csaceiseee rene 32-88 100 99 98 94 
Eel silt loam: 
NEWNEY sec. 32, Amanda Twp., T.38.,R5 EH. AL- | Ap___.__ 2... OES ieee ctS oil ee 5a ciceell ee  e 100 
112. CAG eo concen 3 8-85 100 99 | 99 98 
Genesee silt loam: 
NEWNW*Y see. 32, Amanda Twp., T.38.,R.5 EE. AL- OSS fo ete eS jal ee a a kee ee ee 100 
113. B10 | co coceceslawew cama a 100 99 
GONG Ce oie ne eae epee emma lease 100 
Haskins loam: . 
NESW sec. 9, Monroe Twp., T.28., R. 7 EE. AL- | Apo. 2-2. 0-8 100 98 95 86 
115. 8-31 100 97 93 80 
32-46 100 98 96 89 | 
Montgomery silty clay loam: 
SESE sec. 23, Spencer Twp., T.38., R. 41. AL- | Ap___ wee 0-9 j___- LL ee 100 99 98 
117. B23gt__.-.---_- 9-42 |_-o 100 100 99 
Morley silt loam: 
SWHNEM sec. 31, Auglaize Twp., T.45., R.8 BE. AL- | Ap_..- 2 0-6 100 99 98 94 
102. B22 coe secnees G=20) |i ie |e Be 100 99 
ae eS eee 25-73 95 92 87 79 
Rawson loam: 
SEYSW4 sec. 18, American Twp., T.38.,R.6 1. AL- | Ap..w________- 0-8 98 96 94 81 
1238. B22 cet ce wena 8-32 97 93 83 55 
50UC) beeen wee 38-44 99 97 94 88 
Seward fine sandy loam: 
SWHSEM sec. 22, Perry Twp., T.48.,R.7E. AL-119. | Ap...-_.-__-_- 0-9 100 99 99 95 
165 eeeere etree 9-31 |. 22222 100 100 94 
TIB22t_...._ 2 31-87 100 98 97 93 
Sloan silt loam: 
NEYNWY see. 32, Amanda Twp., T. 38., R. 5 E. | Ap____________ O28) teen ceicns 100 100 99 
AL-114., OO ie See Ses 8-45 |..-------- 100 100 99 
C3g_...---.---- 45-88 |...------- 100 99 91 
Spinks loamy fine sand: 
NWSW sec. 5, Richland Twp., T. 2 8., R. 8 E. |] Ap____-_---- 2 _. 0-9 100 97 
AL-116, A2 and Bt_____- 9-36 100 97 
A2 and Bt... _- 36-86 100 96 


1 Test data for Allen County, Ohio, soils are from results of tests 
made by Ohio State University Soil Laboratory and Ohio Depart- 
ment of Highways Testing Laboratory in accordance with standard 
procedures of the American Association of State Highway Officials 
(AASHO). 


Natural material suitable for a base course is not 
abundant in this county, but some soils contain such 
material. ‘The Fox and Casco soils are underlain by 
fairly well washed, stratified gravel and sand. They 
are generally on terraces along the Auglaize River in 
the southeastern part of the county. The Belmore and 
Haney soils are underlain by fine gravel and sand, 
which in most places contain varying amounts of silt 
and clay. The Digby and Millgrove soils are also 
underlain by fine gravel and sand, but they have a sea- 
sonally high or perched water table and are therefore 
considered imperfectly drained or very poorly drained. 


* The terms ‘‘silt” and “clay”? are used as defined by engineers. 
The silt size is 0.074 to 0.005 millimeter, and the clay size is less 
than 0.005 millimeter. 

3 Based on AASHO Designation T 99-57, Method A (1). 


All of the soils underlain by fine gravel and sand mixed 
with silt are on beach ridges, stream terraces, and out- 
wash pl ains in areas that are scattered across the county. 
The Spinks soils, on knolls of sand, are a good source 
of sand, and the Seward and Rimer soils, on ridges and 
knolls, on outwash plains, and on stream terraces, con- 
tain a limited supply. 

The determination of whether the soil material is 
suitable for road fill is based on the estimated AASHO 
classifications given in table 4, Coarse-textured material 
is rated good, and fine-textured material is rated fair to 
poor. The soil material rated fair is silt that has low 
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ALLEN COUNTY, OHIO 
of soil samples from 11 soil profiles ' 
that layer was not sampled] 
Particle-size distribution 
(percentage)-—Continued Classification 
fF Maximum] Optimum | Liquid | Plasticity 
No. 200 density ® | moisture 3 limit index 
(0.074 Silt ? Clay ? j Unified 4 AASHO® Ohio * 
mm.) 
Lbs. per cu. ft. Percent 
76 40 BG? |e oss ere | ee eee! 28 5 | ML-Ch_______- A-4(8)__-.------- A-4da. 
84 34 BO: lace teal aes Std 33 TY | (Cliecscescoeess A-6(8)-.--------- A-6a. 
77 32 a5 oc ce ace clea cc tae 27 8 | CL.___----___- A-4(8)___ A-4b. 
88 55 27 6 | ML-CL.__.---- A-4(8)_---------- A-4da. 
92 40 57 $2.) CH. 28 22.202 A-7-6(20)___----- A-7-6 
82 42 32 13: | (Chie csees2hen5e A-6(9)_-.-------- A-6a. 
96 55 41 102 20 40 16 | ML-Cl___----_- A-6(10)_-----_--- A-6b. 
85 45 40 106 18 36 16 | eee mare A-6(10)_-2------- A-6b. 
87 43 44 104 19 38 16 | CL____.--_-_-- A-6(10)_-_--------- A-6b. 
74 43 31 112 15 29 TL? | Obes eee nee A-6(8)__--._----- A-6a 
88 44 44 107 16 43 Dil |) Clic sheet ede A-7-6(13)_------- A-7-6 
52 | 34 18 |--------- teen eee 21 2| ML_____------- A-4(3)__. 2-2 eee A-4a, 
61: 21 AQ? |2cccosehos | sesesesees 33 14 | CL_________-_- A-6(7) sos esse ne es A-6a. 
73 32 OL, oes euoese sae ee & 31 12: | (Clic wesssothe. A-6(8)_---------- A-6a. 
90 26 42 120) Migc2 a ee A-7-6(9)_.------- A-7-6 
92 21 43 18 | ML-CL__--_--- A-7-6(12)_------- A-7-6 
79 38 AL fs seScu ewe Sees SSS 30 6 
95 31 64 104 20 51 26 
67 28 39 118 14 31 12 
50 30 20 117 14 (7) () 
380 9 21 112 16 29 9 
78 31 47 110 17 33 12 
42 13 QO. | Sues See eee 20 2 
40 8 BON cave en ek lecut esses 20 3 
82 27 OD) jatece tees seeesseee 32 14 
92 42 DO oes ete ase re a 41 14 
85 46 Be eee een area eee 40 15 
47 27 90) pide tend |Loss estcee 23 3 
25 18 ue 115 12 ¢) (") : 
23 15 8 117 10 (7) (7) ‘ 
26 | 17 9 117 12 0) (7) : 
i 
i es 


4 Based on the “Unified Soil Classification System” (17). Soil 
Conservation Service and Bureau of Public Roads have agreed to 
consider that all soil having plasticity indexes within two points 
from the A-line are to be given a borderline classification. 


plasticity ; the material rated poor is plastic clay that loses 
strength when wet. However, in areas where the soil 
material freezes to a depth greater than 6 inches or where 
the water table is within 3 feet of the subgrade surface, 
the silt should be rated poor instead of fair because it is 
susceptible to damage by freezing and thawing. 

In the column “Soil Features Affecting Engineering 
Practices—Highway Location” are given qualities of the 
soils that might influence the selection of routes and 
highways, including secondary roads, streets, or lanes 
in parks. The features considered detrimental are a 
high water table, flooding, seepage, plastic soil material, 


5 Based on AASFLO Designation M 145-49 (1). 

5 Based on ‘Classification of Soils,’ Ohio State Highway Testing 
Laboratory, Feb. 1, 1955. 

T Nonplastic. 


the presence of muck, peat, or rock, unstable slopes, and 
material that is susceptible to frost action. 

The vertical alinement, or placement, of the roadway 
is affected primarily by local drainage and by the stabil- 
ity of the soil material. For satisfactory drainage to 
be provided in areas that are occasionally or seasonally 
flooded, or where the water table is high, the surface of 
the pavement should be built at least 3 feet above the 
highest point reached by high water or above the highest 
level reached by the ground water table. Interceptor 
ditches or underdrains help control seepage. Seepage 
over impermeable strata in the back slopes of cuts may 
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Map 
symbol 


Bm 
BmB 
BmC2 
BmD2 


Bo 
BoB 
BoB2 


Bn 
BnB 


CaB 
CfC2 


Cw 
Co 


FoB 


Gn 


SOIL SURVEY SERIES 1960, NO. 24 


TaBe 4.—Brief description of the soils of Allen 


See footnotes at end of table. 


Depth to Depth 
Soil Description of soil and site seasonally Depth to from 
high water bedrock surface | 
table 
Feet Inehes 
Belmore loam, 0 to 2 percent | Light-colored, well-drained, loamy soils over | 4 feet or more.| More than 8_.| 0-8 
slopes. sandy and = gravelly material. Normally, no 8-25 
Belmore loam, 2 to 6 percent obstacles for grading, but a few large boulders i 
slopes. and some cobbles are present. On beach ridges, 25-40 
. Belmore loam, 6 to 12 percent terraces, and outwash plains. . 
slopes, moderately eroded. 40+ 
Belmore loam, 12 to 18 per- | 
cent slopes, moderately | 
eroded, 
Blount silt loam, 0 to 2 per- | Light-colored, imperfectly drained soils of the | At or near More than 15_}| 0-8 
cent slopes. glacial till plains developed in calcareous clay surface. 8-14 
Blount silt loam, 2 to 6 per- loam till. The water table is at or near the 
cent slopes. surface during winter and spring. 14-28 
Blount silt loam, 2 to 6 per- 28+ 
cent slopes, moderately 
eroded. 
Blount loam, 0 to 2 percent 
slopes. 
Blount loam, 2 to 6 pereent 
slopes. 
Casco silt loam, 0 to 6 percent | Silty and loamy soils underlain by well-washed {| 6 feet or more.| More than 8_-| 0-S 
slopes. gravel and sand at a depth of 10 to 24 inches, 8-18 
Casco and Fox soils, 6 to 12 on stream terraces in the southeastern part of 18+ 
percent slopes, moderately the county. Some large boulders and cobbles 
eroded. below a depth of 2 fect. In areas of the Casco 
and Fox soils mapping unit, the two soils are 
intermingled. Tstimated data for the Fox soils 
is given under the Fox series. 

Colwood silt loam. Dark-colored, lake-laid soils developed in ecal- | At surface or | More than 15_| 0-9 

Colwood loam. eareous fine sand and silt. A high water table just below. 9-45 
during spring and winter. 

45+ 

Digby silt loam, 0 to 2 percent | Light-colorecd, imperfectly drained, loamy soils | At or near More than 8--} 0-8 

slopes. over sandy and gravelly material. The water surface. , 8-35 
Digby silt loam, 2 to 6 percent table is at or near the surface during winter and 

slopes. spring. On beach ridges, stream terraces, and 35-+ 
Digby fine sandy loam, 0 to 2 outwash plains. 

percent slopes. 
Digby fine sancy loam, 2 to 6 

percent slopes. 
Digby loam, 0 to 2 percent 

slopes. 
Digby loam, 2 to 6 percent 

slopes. 

Eel silt loam. Moderately well drained soil of the first bottoms. | Subject to More than 4_-; 0-9 
The water table is normally not a problem. No flooding. 9-45 
bedrock or boulders. Subject to occasional 
flooding. 

Fox loam, 2 to 6 percent | Silty and loamy soils underlain by well-washed | 5 feet or more_| More than 8..| 0-8 

slopes. gravel and sand at a depth of 24 to 42 inches; on 8-27 
stream terraces in southeastern part of county. 
Some large boulders or cobbles below a depth of 27-35 
3 to 4 feet. 35 

Genesee silt loam. Well-drained, medium-textured soil of the first | Subject to More than 4_.| 0-9 
bottoms. The water table normally is not a flooding. 9-45 
problem. Subject to occasional flooding. 
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Gravel and gand___ 


Loamy sand“and 
gravel. 


| Silt loam__._..-..- 
| Silt loam... eae 


Leal. 22esosekes 
Sandy clay loam... 


Gravelly clay....-- 
Sand and gravel. -- 


Silt loam____----- 
Silt loam___---_-- 


728-170—65 


4 


Classification 

USDA Unified 
VO6 ott eed els Die taad 
Sandy clay loam___| SC_..--.---- 
Clay loam_..-. 2. CVs cee stends 
Loamy sand__.___ SM___.-_-__- 
Silt loam____ _ Le Mibeo-secceee 
Silty clay loam___-| ClL__.__----_ 
Olayens2i¢ jacee2 CH voscuscess 
Clay loam._._-_-- Clie goes 
Silt loam_...-2. 2. Misocosccte 
Gravelly clay_-._- GC or SC___. 


GW or GM___ 


GM or SM__. 


ML or CL__-- 
ML or CLL__- 


GC, 8C____-. 
GW-GM or 
SW-SM. 


ML or CL__- 
CL, ML____- 


Percentage passing sieve— Available 

Permea- moisture 

bility capacity 

AASHO No. 4 | No. 10 | No. 200 
Fnches per inch 
Inches per hour of soil 

A-4.__..----- 90-100 | 80-95 55-75 — 0. 15-0. 17 
A-2 or A-6_-.} 90-100 | 85-100 | 30-50 1. 7-2. 5 0. 14-0. 18 
A-6____.2---- 90-100 | 80-100 | 55-85 1, 7-2. 5 0. 14-0. 18 
A-2___.._.---] 90-100 | 80-100 | 10-35 4. 5-10. 0 0. 02-0. 05 
A-4__00- oe ne 95-100 | 95-100 ; 70-90 0.5-1.5 0. 18-0. 22 
A-6 or A-7_--| 95-100 | 95-100 | 80-95 0. 1-0. 5 0. 17-0. 21 
AMT cosnewu dan 95-100 | 95-100 ; 80-95 0. 05-0. 2 0. 15-0. 18 
A-6 or A-7_._] 95-100 | 90-100 | 70-85 0. 01-0. 10 0, 10-0. 14 
A~4___.------ 85-100 | 80-100 | 65-100 1. 5-5. 0 0, 18-0. 22 
A-6 or A~7___)| 60-85 50-80 35-50 Q. 5-3. 5 0. 09-0. 12 
A-1___.------| 40-75 10-60 5-25 10 0. 01-0. 03 
BP dscccca scue 95-100 | 95-100 | 80-100 0. 5-2. 5 0. 19-0, 23 
7 | a eee 95-100 | 95-100 | 70-85 0. 1-0. 5 0. 16-0. 19 
A-4________.. 95-100 | 95-100 | 75-95 1. 0-2. 0 0. 18-0, 22 
A-4__00 0-8 8e 95-100 | 85-95 60-75 1. 0-9. 5 0. 14-0. 16 
A-6____..-... 95-100 | 90-100 | 65-85 1. 0-3. 0 0, 14-0. 18 
A-1 or A-2___] 50-100 | 80-90 15-30 2. 5-5. 50 0, 04-0. 08 
A-4 or A-6___} 95-100 | 95-100 | 70-90 0, 2-2, 5 0. 18-0, 22 
A-4 or A-6___| 95-100 | 95-100 | 80-95 0. 2-2. 0 0. 16-0, 20 
A~4...------- 85-100 | 80-95 55-75 1. 5-5. 0 0. 14-0, 18 
A-6, A-4___-- 85-100 | 80-100 | 35-60 1. 0-3, 8 0. 14-0. 18 
A-2 or A-7_--| 40-80 30-70 20-50 0, 5-2, 3 0, 07-0, 10 
A-Luo..s--+- 30-90 10-60 5-15 10+ 0. 01-0. 03 
A-4 or A-6___| 95-100 | 95-100 | 70-90 0, 2-2. 5 0. 18-0. 22 
A-4 or A-6__-, 95-100 | 90-100 | 70-90 0, 2-3. 0 0, 16-0. 20 


Reaction 


6. 1-7. 3 | 


oar 


on 
1 
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for] 
ae 
As 
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a 
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on 
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Shrink-swell 
potential 


Low. 
Moderate 
to low. 
Moderate 
to low. 
Low. 


Low. 


Moderate 
to low, 

High. 

Moderate. 


Low. 
Moderate. 
None. 


Low. 

Moderate 
to low. 

Low. 


Low. 

Moderate 
to low. 

None. 


Low. 
Low. 


Low. 
Moderate 
to low, 
Moderate. 
None. 


Low. 
Low. 
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Tasue 4.—Brief description of the soils of Allen 


Map 
symbol 


Ht 
HfB 
Ha 
HaB 
Hd 
HdB 
HdC2 


Hm 


HmB 


Hh 


Ks 
Kb 


Ln 


‘Lw 


Soil 


Description of soil and site 


Haney silt loam, 0 to 2 per- 
cent slopes.” 

Haney silt loam, 2 to 6 per- 
cent slopes. 

Haney fine sandy loam, 0 to 
2 percent slopes. 

Haney fine sandy loam, 2 to 6 
percent slopes. 

Haney loam, 0 to 2 percent 
slopes. 

Haney loam, 2 to 6 percent 
slopes. 

Haney loam, 6 to 12 pereent 
slopes, moderately eroded. 


Haskins and Digby silt loams, 
over clay, 0 to 2 percent 
slopes. 

Haskins and Digby silt loams, 
over clay, 2 to 6 percent 
slopes. 


Haskins and Digby fine sandy 
loams, over clay, 0 to 2 per- 
cent slopes. 

Haskins and Digby fine sandy 
loams, over clay, 2 to 6 per- 
cent slopes. 


Haskins and Digby loams, 
over clay, 0 to 2 percent 
slopes. 

Haskins and Digby loams, 
over clay, 2 to 6 percent 
slopes. 


Hoytville silt loam * 
Hoytville silty clay loam. 
Hoytville silty clay. 


Kibbie silt loam, 0 to 2 percent 
slopes. 
Kibbie loam, 0 to 2 


pereent 
slopes. 


Lenawee silt loam. 


Linwood muck. 


Millgrove silt loam, over clay. | 

Millgrove loam, over clay. 

Millgrove silty clay loam, 
over clay. 


See footnotes at end of table. 


Light-colored, moderately well drained loamy soils 
over sandy and gravelly material; calcareous 
clay or clay loam till at a depth of 48 inches or 
more; water table normally is below a depth of 30 
inches. On beach ridges, stream terraces, and 
outwash plains. 


Haskins: Light-colored, imperfectly drained, me- 
dium-textured soils 18 to 36 inches deep over 
calcareous clay or clay loam till. Water table 
is at or near the surface during winter and spring. 
Normally, no bedrock or boulders. On beach 
ridges, stream terraces, and outwash plains. 


Digby, over clay: Light-colored, imperfectly 
drained, loamy soils over sandy and gravelly 
material; calcareous clay or clay loam material 
at a depth of 36 to 48 inches. Water table is at 
or near surface during winter and spring. 


Dark-colored, very poorly drained soils developed 
in calcareous fine silty clay loam or clay till. 
The water table is at or near the surface during 
winter and spring. Few boulders; normally, no 
bedrock. On lake plains in the northwestern 
part of county. 


Light-colored, imperfectly drained soils developed 
in calearcous lacustrine fine sands and silt. The 
water table is at or near the surface during 
winter and spring. Normally, no bedrock or 
boulders. 


Dark-colored, very poorly drained soil developed 
in clay loam lacustrine deposits. The water 
table is at or near the surface during winter and 
spring. Normally, no bedrock or boulders. 


Very dark colored, very poorly drained goil de- 
veloped in organic material that is 12 to 42 
inches thick over fine sandy loam to silty clay 
loam mineral material. May be ponded during 
winter and spring. In depressions in south- 
castern part of county. 


Dark-colored, very poorly drained, medium-tex- 
tured soils 24 to 48 inches thick over calcareous 
clay or clay loam till. The water table is at or 
near the surface during winter and spring. Nor- 
mally, no bedrock or boulders. At the base of 
beach ridges and in depressions on outwash 
plains. 


Depth to Depth 
seasonally Depth to from 
high water bedrock ; surface 

table 

Feet Inches 

3 feet or more.| More than 8_-| 0-9 
9-36 

36-+ 

At or near More than 8.-]} 0-8 
surface. 8-31 

3i+ 

At or near More than 8-_- ~§ 
surface. 8-35 
35~48 

48+ 

At or near More than 8_-| 0-9 
surface. 9-40 

40-+ 

At or near More than™15_ 8 
surface. 8-36 

36+ 

At or near More than 15.| 0-9 
surface. 9-45 

45+ 
At or near More than 8_.| 0-16 

surface to 16-22 
ponded. 

22+ 
At or near More than 15_} 0-10 

surface. 10-36 

36+ 
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Classification Percentage passing sieve— Available 
Permea- moisture Reaction | Shrink-swell 
bility capacity potential 
USDA Unified ' AASHO No. 4 No. 10 | No. 200 
Inches per inch 
Inches per hour of suit pit value 
Loa. s55-se 25 Mijoessecoceu a 95-100 | 85-95 55-75 1. 0-9. 5 0, 16-0. 18 6. 1-6. 5 | Low, 
Sandy clay loam__.) SC or CL____- A-6 or A-4___| 95-100 | 85-100 | 35-355 0. 8-2. 5 0. 14-0. 18 5. 6-6.0 | Moderate 
. to low. 

Loamy sand and GM or SM_._} A-1 or A-2__.) 50-100 | 30-90 15-30 2. 5-5, 5 0, 04-0. 08 () Low, 
. gravel. 
LOAM ae ceceuctes MIL___.--- Aga ko Senne 95-100 | 85-95 55-75 1, 0-10. 0 0, 14-0. 18 5, 6-6. 0 | Low. 
Clay loam. —__-_-- Le ae earners = 95-100 | 90-100 | 60-85 0. 2-1.0 0. 14-0. 18 6. 1-6. 5 | Moderate 

to low. 
Clay or clay CL or CH___.| A-6 or A-7_--| 95-100 | 90-100 | 70-95 0. 5-0. 20 0, 08-0. 12 Q) High to 

loam till. moderate. 

LC ee Mibisecaceccnc Co 95-100 | 85-95 60-75 1. 0-9, 5 0. 14-0. 16 5. 6-6. 5 | Low. 
Clay loam... __- Cliac2c2c2e A=Gcerenseces 95-100 | 90-100 | 65-85 1, 0-3. 0 0. 14-0. 18 5. 1-6. 5 at 

to low. 
Loamy sand and GM or SM___| A-1 or A-2_.__| 50-100 | 30-90 15-30 2. 5-5. 5 0. 04-0. 08 (4) None. 

gravel, 

Clay. 2cusscedecks CH or MH_-_-| A-7__-------- 85-100 | 80-100 | 70-100 . 05 0. 15-0. 18 (4) High. 
Silty clay loam_...| CL._._-.2--- A-6 or A-7___| 95-100 | 95-100 | 80-90 0. 5-3. 0 0. 16-0. 20 6. 1-7.3 | Moderate. 
Olayics cc sceeened Ce Ae hec. coe 95-100 | 95-100 | 80-95 0. 08-0. 40 0. 15-0. 18 6. 6-7. 3 | High. 
Olayeceveececeee CHocccecccns ASF. owenccee 95-100 | 95-100 | 80-95 0. 04-0. 20 0. 08-0. 12 (4) High. 
Silt loam. __~__ nn A-4___ 2 -_-- 95-100 | 95-100 | 70-80 0. 2-3. 0 0. 19-0. 23 6. 1-6. 5 | Low. 
Silty elay loam.._.! CL___-__.__-- 5, on | 95-100 | 95-100 | 80-90 0. 10-1. 5 0. 19-0, 22 6. 1-6. 5 | Moderate. 
Silt loam____. 22 _ ri) (pee eae eens A-4..00.---- 95-100 | 95-100 | 75-95 0. 7-4. 0 0. 18-0. 22 iG Low. 
Silt loain______- Mel MDs oon santo 7 co ee aT 95-100 | 95-100 | 75-90 0. 50-3. 0 0. 19-0. 23 6. 1-7. 3 | Low. 
Silty clay loam__.-| CL or CH..--{ A-6 or A-7_--} 95-100 | 95-100 | 80-95 0. 10-0. 5 0. 17-0. 20 6, 6-7. 3 Mos 

0 high, 
Silty clay loam____| Cl_-_-______- A-6_____---- 95-100 | 95-100 | 80-95 0. 05-0. 20 0. 14-0. 17 (4) Moderate. 
Muck__---.-.---- Ptecrecsssece Nie oi ata ee ee ete | ot eae ee ae 0. 5-3. 0 0. 20-0. 25 6. 6-7. 3 | Low. 
Silty clay loam____| CL. -__._.- A-6 or A-7__-} 95-100 | 95-100 | 80-100 0. 1-1. 2 0. 18-0. 22 7. 4-7. 8 ween 

to high. 
Sandy loam_____- wl BNce casauee A-2 or A-4_.-} 95-100 | 85-100 | 25-45 1. 50-3. 0 0. 10-0. 14 (‘) Low. 
Loam_____----_-- ML or CL__--} A-4.-------- 95-100 | 85-95 60-75 1. 0-3. 6 0. 16-0. 20 6. 6-7. 3 | Low. 
Clay loam__-----. Pee werner A-622545o552 95-100 | 90-100 | 65-85 0. 3-1. 8 0. 14-0. 18 6. 6-7. 3 | Moderate. 
Clay loam or clay.| CH or CL__--| A-7_-------- 95-100 | 90-100 | 70-95 0. 02-0. 1 0. 08-0. 12 (O) Moderate 


to high, 


42 


SOIL SURVEY SERIES 1960, NO. 24 


of Allen 


Description of soil and site 


Map Soil 

symbol 

Md Millgrove silt loam. 

Mb Millgrove loam, 

Mg Millgrove silty clay loam. 

Mk Millgrove silty clay. 

Mi Millsdale silty clay loam. 

Mn Montgomery silty clay loam. 

Mm ‘Montgomery silty clay. 

MrB Morley silt loam, 2 to 6 percent 
slopes. 

MrB2 Morley silt loam, 2 to 6 per- 
cent slopes, moderately 
eroded, 

MrC Morley silt loam, 6 to 12 per- 
cent slopes. 

Mrc2 Morley silt loam, 6 to 12 per- 
cent slopes, moderately 
eroded. 

MsC3 Morley soils, 6 to 12 pereent 
slopes, severely erocled. 

MrD2 Morley silt loam, 12 to 18 per- 
cent slopes, moderately 
eroded, 

MrE2 Morley silt loam, 18 to 25 
percent slopes, moderately 
eroded. 

MrF2 Morley silt loam, 25 to 35 
percent slopes, moderately 
eroded. 

MoB Morley loam, 2 to 6 percent 
slopes. 

Np Nappanee silt loam, 0 to 2 
percent slopes.® 

NpB Nappanee silt loam, 2 to 6 
percent slopes. 

Na Nappanee loam, 0 to 2 per- 
cent slopes. 

Pa Pewamo silt loam.” 

Pm Pewamo silty clay loam. 

Pe Pewamo silty clay. 

Ra Randolph silt loam, 0 to 2 
percent slopes. 

RsB Rawson silt loam, 2 to 6 per- 
cent slopes. 

RmB Rawson loam, 2 to 6 percent 
slopes. 

RmC2 Rawson loam, 6 to 12 percent 


slopes, moderately croded. 


Sce footnotes at end of table. 


Dark-colored, very poorly drained, loamy soils 
over sandy and gravelly material; 
elay or clay loam till at a depth of 48 inches or 
more, The water table is at or near the surface 
during winter and spring. 
ridges and on depressed flats of outwash plains. 


Dark-colored, very poorly drained, fine-textured 
soil material underlain by limestone bedrock 
at a depth of 20 to 42 inches. 
ig at or near the surface during winter and spring. 
On first bottoms; subject to flooding. 


Dark-colored, very poorly drained, lake-laid de- 
posits of silty clay or clay in localized arcas on 
till and outwash plains. The water table is at 
or near the surface during winter and spring. 
Subject to ponding. 


Light-colored, moderately well drained soils de- 
veloped in caleareous clay loam till. 
hazard of erosion on steep slopes. 
occasional boulders. Drainage no problem ex- 
cept for an occasional seep spot. 
sloping areas along streams, across the southern 
face of the Wabash terminal moraine and over 
most of the kamey part of the St. Johns terminal 
moraine, 


Light-colored, imperfectly drained soils developed 
in calcareous fine silty clay loam or clay till. 
The water table is at or near the surface curing 
winter and spring. On lake plains in the north- 
ern part of the county. 


Dark-colored, very poorly drained soils developed 
in calcareous clay loam till. 
at or near the surface during winter and spring. 
Few boulders; no bedrock. 


Light-colored, imperfectly drained soil formed in 
old alluvium 20 to 42 inches thick over limestone 
bedrock. The water table is at or near the sur- 
face during winter and spring. 
few streams in the northeastern part of county. 


Light-colored, moderately well drained, medium- 
textured soils 18 to 36 inches deep over calcare- 
ous clay or clay loam till. Drainage no problem, 
except for an occasional scep spot. 
ridges and stream terraces. 


Tasie 4.—Brief description of the soils 
Depth to Depth 
seasonally Depth to from 
high water bedrock surface 
table 
Feet Inches 
At or near More than 15_| 0-10 
calcareous surface. 10-40 
40+ 
At the base of beach 
At or near 20 to 42 0-8 
surface, inches. 8-36 
The water table 3864 
At or near More than 6__| 0-9 
surface. 
9-50 
50-+- 
30 inches or More than 15_} 0-6 
Severe more. 6-12 
No bedrock; 12-24 
24+ 
Commonly in 
At or near More than 20_| 0-8 
_ surface. 8-22 
22-4 
At or near More than 15.] 0-9 
The water table is surface, 9-40 
i 40-+ 
On glacial till plains. 
At or near 20 to 42 0-8 
surface. inches. 8-36 
Adjacent to a 36+ 
3 feet or more.| More than 5..) 0-8 
8-18 
18-36 
On beach 386+ 
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Classification Pereentage passing sieve— Available 
Permea- moisture Reaction 
j bility capacity 
USDA Unified AASHO No. 4 | No. 10 | No. 200 
Inches per inch 
Inehes per hour of soil pH value 
Silt loam. _ 22. MI, OL____-- A-4o0 2. ----- 95-100 | 90-100 | 75-95 1. 0-2. 75 0. 18-0. 21 6. 1-6. 5 
Clay loam_.---_-- Cleecsccasan BHG oo naca aus 95-100 | 90-100 {| 60-85 0. 5-2. 0 0. 14-0. 18 6. 6-7. 3 
Loamy sand and GM or SM__.| A-I or A-2__.} 50-100 | 30-90 10-30 2. 0-8. 0 0, 04-0. 08 ¢) 
gravel. | 
Silty clay loam__._) Cl_-_-_-~---- A-6 or A-7___| 95-100 | 95-100 ; 85-95 0. 3-2. 0 0, 18-0. 22 6. 1-7. 3 
Clay i 95-100 | 85-95 0. 02-0. 10 0. 14-0. 18. 6. 6-7. 3 
Bedrock = 23. 2ece leet oe eae Boece ea eee eee Sssectes seeeecuctaaeseti = cee See 2 Zane ©) 
Silty clay_-.__-_-- 2) Oper seere Art 2 cum ene 95-100 | 95-100 | 80-95 0, 2-2. 0 0. 15-0. 18 6. 1-6. 5 
Chivesucenescedees | GE ute ain cee ATanuncessa 95-100 | 95-100 | 80-95 0. 02-0. 08 0. 14-0. 18 6. 6-7. 3 
Silty clay. _--_----- SE | seamen oe A-7..---.--- 95-100 ; 95-100 | 80-95 0, 02-0. 08 0. 10-0, 14 Q) 
Silt loam_.-.----- Mils5% 2 eed A=4a. oo cneee 95-100 | 95-100 | 70-90 0, 5-2. 0 0. 18-0, 22 5. 6-6. 5 
Silty clay loam__-.| CL-.-._--__- A-6..22.0---- 95-100 | 95-100 | 80-95 0, 2-0. 8 0. 18-0. 21 5. 6-6. 0 
P Clive cee ae eee 1 rr’ A-7_.------- 95-100 | 95-100 | 80-95 | 0. 07-0. 2 0. 15-0. 18 6. 1-6. 5 
Clay Joam.------- CL or CH____| A-6 or A-7.__| 90-100 | 95~L00 | 60-85 0, 01-0. 15 0. 10-0. 14 () 
Silt loam_.------- ML or CL___-| A~4 or A-6_-.| 95-100 | 95-100 | 70-90 0. 5-2. 0 0. 18-0. 22 5. 6-6. 5 
Glave cosens 46 CHe sissies A-7__-.------ 95-100 | 95-100 | 85-100 | 0. 05-0. 15 0. 15-0.18 | 6 1-6.5 
Clay_______-~-_-- CH sssseese2 A-7__.------- 90-100 | 80-100 | 75-100 | 0, 04-0. 10 0. 08-0. 12 () 
Silty clay loam..__| Cl.--------- A-6 or A-7.__| 95-100 | 95-100 | 80-90 0. 5-3. 5 0. 18-0. 22 6. 1-7. 3 
CVV getee estes CH. -. ees, A-7_...------ 95-100 | 95-100 | 80-95 0. 08-0. 50 0, 15-0. 18 6. 6-7. 3 
Clay loam_.------ Cl or CH____} A-6 or A~7___| 95-100 | 90-100 | 70-85 0. 04-0. 25 0. 10-0. 14 () 
| 
Silt loam__-_----- i eee a 95-100 | 90~100 | 70-90 0, 5-2. 5 0, 18-0, 22 6. 1-6. 5 
Clay loam or elay_| CL or CH_---| A-6, A-7__.-- 95-100 | 85-100 | 60-95 0, 2-2. 5 0.15-0.19 | 6 1-65 
Tinuietous betlrae®, bono ncaweccceculaneeaeaeemwguelscececec|aoneewiddlakvwaces|Seceewencaes|aenadewe nee (5) 
Oats ctecesesds ML_-.------- A-4_.- 0-2-8 -- 95-100 | 85-95 55-75 0. 5-3. 5 0, 14-0.18 | 6. 1-6. 5 
Sandy loam_------ SM or SC___-| A-2, A-4__-_- 95-100 | 85-100 | 25-45 0, 2-2. 5 0. 10-0. 14 5. 6-6. 0 
Clay loam. ------- Clie gcsusocue A-@.2. 22 ----- 95-100 | 90-100 | 65-85 0. 1-2. 5 0. 15-0. 18 6. 1-6.5 
Clay ccaccasceaue CH. 2e2escee A-7__2.------ 95-100 | 90-100 | 70-85 | 0, 04-0. 1 0. 08-0, 12 (0) 


Shrink-swell 
potential 


Low. 
Moderate, 
Low, 


Moderate. 
High. 
None. 


Moderate 
to high. 

High. 

Tigh. 


Low. 
Moderate. 
High. 
Moderate 
to high, 


Low. 
High. 
High. 


Moderate, 
High. 
Moderate. 


Low. 
Moderate 
to high. 


Low. 
Low. 
Moderate. 
Tigh. 
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SOIL SURVEY SERIES 1960, NO. 24 


Tasie 4.—Brief description of the soils of Allen 


Map 
symbol 


Rt 


RtB 


ScB 
ScC2 


ScD2 


SdB 


Sh 


Sm 


Sn 


SpB 


TsB 


Wa 


* Soil 


Description of soi] and site 


Depth to 
seasonally 
high water 

table 


Depth to 
bedrock 


Rimer and Tedrow loamy fine 
sands, over clay, 0 to 2 
percent slopes. ' 

Rimer and Tedrow loamy fine 
sands, over clay, 2 to 6 
percent slopes. 


St. Clair silt loam, 2 to 6 
percent slopes. 

St. Clair silt loam, 6 to 12 
percent slopes, moderately 
eroded. 

St. Clair silt loam, 12 to 25 
percent slopes, moderately 
eroded. 


Seward fine sandy loam, 2 to 6 
percent slopes. 


Shoals silt loam. 


Sloan silty clay loam. 


Sloan silty clay loam, over 
limestone. 


Spinks loamy fine sand, 2 to 
6 percent slopes. 


Toledo silty clay loam, 


Tuscola silt loam, 2 to 6 per- 
cent slopes. 

Tuscola loam, 2 to 6 percent 
slopes. 


_ Wabash silty clay. 


Rimer: Light-colored, imperfectly drained, sandy 
soils on calcareous clay or clay loam at a depth 
of 18 to 36 inches. The water table is at or 
near the surface during winter and_ spring. 


When saturated, these soils are unstable. No 
boulders. 
Tedrow, over clay: Light-colored, imperfectly 


drained, sandy soils over clay at a depth of 
36 to 60 inches. The water table is at or near 
the surface during winter and spring. When 
saturated, these soils are unstable. No boulders. 


Light-colored, moderately well drained soils formed 
in caleareous fine silty clay loam or clay till. 
Drainage no problem, except for an occasional 
seep spot. The steeper slopes are subject to 
erosion. On slopes adjacent to streams that 
dissect the Inke plains. 


Light-colored, moderately well drained, sandy 
soil over caleareous clay or clay loam at a 
depth of 18 to 44 inches. Drainage no problem, 


except for an occasional scep spot. No 
boulders. 
Light-colored, imperfectly drained, —medium- 


textured soil of the first bottoms. The water 
table is at or near the surface during winter and 
spring. Subject to frequent flooding. 


Dark-colored, very poorly drained, medium- 
textured soil of the first bottoms. The water 
table is at or near the surface during winter 
and spring. Subject to frequent flooding. 


Dark-colored, very poorly drained, medium- 
textured soil of the first bottoms. The water 
table is at or near the surface during winter and 
spring. Subject to frequent flooding. Lime- 
stone bedrock is at a depth of 20 to 24 inches. 


Light-colored, deep, well-drained sandy soil that 
occupies knolls. 


Dark-colored, very poorly drained soil developed 
in calearcous lacustrine clay. The water table 
is at or near the surface during winter and 
spring. No boulders. 


Light-eolored, moderately well drained soils devel- 
oped in calcareous fine sand and silt. Drainage 
not a problem, except for an occasional scep 
spot. Normally, no bedrock or boulders. 


Dark-colored, very poorly drained, fine-textured 
soil of the first bottoms. The water table is 
at or near the surface during winter and spring. 
Subject to severe flooding and ponding. 


At or near 
surface. 


At or near 
surface. 


2 feet or morc- 


30 inches or 
more. 


At or near 
surface. 


At or near 
surface. 


At or near 
surface. 


6 feet or 
more, 


At or near 
surface. 


30 inches or 
more, 


At or near 
surface. 


Feet 
More than 20_ 


More than 20. 


More than 15. 


More than 20- 


More than 4.- 
More than 
3y4. 
20 to 24 
inches. 
More than 
20. 


More than 
30. 


More than 


More than 
4. 


Depth 
from 
surface 


Inches 


0-8 


1 Calcareous. 


2 Ingineering test data from a Haney soil sampled in Van Wert 
County were used as a basis for these estimates. 


3 Engineering test data from a Hoytville soil sampled in Wood 


4 Not classified, 


County were used as a basis for making these estimates. 
Remove. 
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Classification Percentage passing sieve— Available 
Permea- moisture Reaetion | Shrink-swell 
| bility eapacity potential 
USDA Unified AASHO No.4 | No. 10 | No. 200 
Inches per inch 
Inches per hour of soi pF value 
Fine sandy loam_._.| 8M or ML_._| A-4___------- 95-100 | 95-100 | 40-55 ‘0. 75-4.5- , 0.12-0.15; 6 1-65 | Low. 
Sandy loam_.-.--. SM or SC____| A-4.--.---_-- 95-100 | 95-100 | 35-50 0. 20-1. 5 0. 10-0. 14 6. 1-7.3 | Low. 
Clay loam or clay_.| CL or CH____| A-6, A-7__-.- 95-100 | 90-100 | 70-95 0. 05-0. 20 |} 0. 08-0. 12 () Moderate 
to high. 
Loamy fine sand___) SM__.------. A~2.__.______| 95-100 | 90-100 | 15-35 0, 20-3. 5 0. 08-0.15 | 6 1-6.5 | Low. 
Fine sand________- SP or SM___.| A-2 or A-3___, 95-100 | 90-100 | 0-35 5. 0-10.0 | 0. 04 6. [-6. 5 | Low. 
COVA sot Se .G) | oaeeeeemereeen A-7____- =e e- 95-100 | 90-100 | 70-100 | ©. 05~0.10 |) 06. 03-0. 10 () High. 
| Silt loam. .-_._-- ML or CL..__| A-4 or A-6___) 95-100 | 95-100 | 70-90 0. 50-2. 5 0. 18-0, 22 5. 6-6. 0 | Low. 
WOlAv no Be se eos CTT eee nts Ax] seconds 95-100 | 95-100 | 85~100 0. 05-0. 15 0. 14-0. 18 6. 1-6. 5 ; High. 
Net eerie eee Cl eee A-7__-- oo eee 95-100 | 95-100 | 85-100 0. 05-0. 15 Q. 14-0. 18 6. 1-6. 5 | High. 
Clay ccuccsceceees (Cl eee -7_-0 ee 95-100 | 90-100 | 85-100 0. 05-0. 10 0. 08-0. 12 @ High. 
Fine sandy loam_.} SM or MLL__- 0. 75-4. 5 0. 12-0. 18 6. 1-6. 5 | Low. 
Loamy fine sand___}| SM._-_-.---- : 0. 20-3. 5 0. 08-0.12 | 5. 6-6.0 | Low. 
Fine sandy loam___| SM or ML_-_- 0. 1-2. 5 0. 12-0. 16 6. 1-6. 5 | Low. 
Clay loam___--._. CL or CH_.__} A-6 or A-7_._| 95-100 | 90-100 | 70-85 0. 05-0. 20 0. 08-0. 11 (: Moderate 
. to high. 
Silt loam_____--.- ML or Cl_.._| A-4 or A-6___| 95-100 | 95-100 | 75-95 0. 15-2. 5 0. 18-0. 22 6, 1-6. 5 | Low to 
: : moderate. 
Silt loam__-_-----_ ML or CL_.._| A-4 or A-6___]| 95-100 | 95-100 | 80-100 0. 10-1. 5 0. 16-0, 20.| 6. 1-7.8 | Low to 
. moderate, 
Silty clay loam____| CL___-.-2__- Arup tec shee 95-100 | 90-100 , 80-95 0. 20-3. 0 0. 18-0, 21 6. 1-7. 8 | Moderate. 
Silty clay loam.__._) Cl___._____- A-6.22cc220.5 95-100 | 95-100 | 80-95 0, 04-1. 0 0. 16-0. 20 6. 1-7. 3 | Moderate. 
Silty clay loam____| Cl--_-_-_--- | AMBse ee Satu 95-100 | 90-100 | 80-95 | 0. 20-3.0 0. 18-0. 21 6. 1-7. 8 | Moderate. 
Silty clay loam._._| CL._---____- A-6___-2-2 95-100 | 95-100 | 80-95 0. 04-1. 0 0. 16-0. 20 6. 1-7. 3 | Moderate. 
Limestone bed- — |.--_-------- ean etoile (ne evel (AP Eee, [chore pa one n LV Prese yep ccna I CE Ee NE! PN abtaiteacds 
rock, 
Loamy fine sand___| SM__________ A-2 or A-4___} 95-100 | 95-100 | 15-40 5. 0-12. 0 0. 04-0. 08 6. 1-7. 3 | Low. 
Loamy sand or SM_________- A-2 or A-4___| 95-100 | 95-100 | 15-45 1. 50-6. 50 0. 04-0, 08 6. 1-7. 3 | Low. 
sandy loam. ‘ 
Fine sandy loam___| SM or ML__-| A-2 or A-4___| 95-100 | 95-100 | 25-55 6. 00-12. 0 0. 08-0, 12 QQ Low. 
Silty clay loam____| CL_________- A-6 or A-7__-| 95-100 | 95-100 | 85-95 0. 15-1. 5 0. 18-0, 21 6. 1-6. 5 | Moderate. 
Claycs ore oencuses CH osucusceeu AS fesse snes 95-100 | 95-100 | 80-95 0. 01-0. 08 0. 14-0. 17 6. 6-7. 3 | High. 
Claysasccos ses ewe CH_..-.----- AST eed 95-100 | 95-100 | 80-95 0, 01-0, 06 0, 12-0. 15 io) High. 
Dost. ssechseuus Miiiceeauee Sok a a re 95-100 | 95-100 | 65-75 | 0, 20-3. 0 0. 14-0.18 | 6. 1-6.5 | Low. 
Loam__..-----.-- ML_____-_... A-4_. 22 ---8- 95-100 | 95-100 | 65-75 0. 10-1. 0 0. 12-0. 16 6. 1-6. 5 | Low. 
Very fine sandy BM cence ese A-2 or A-4___} 95-100 | 95-100 | 35-50 0. 8-3. 0 0, 10-0, 14 6. 6-7. 3 | Low. 
loam. 
Silt loam____.2--- Mib ws. 2222 j Am4o son eos 95-100 ; 95-100 | 75-95 0. 10-1. 0 0. 16-0. 20 Q Low. 
Silty clay_.._._--- CH egescncece 2 = cents 95-100 | 99-100 | 80-95 0. 15-1. 5 0. 15-0.18 | 6. 3-7.8 | High. 
Silty clay..------- CH eoeteti os [ArT sce eee ae 95-100 | 99-100 | 80-95 0. 01-0. 05 0. 15-0. 17 6. 8-7. 8 | High. 
| 
| : | 


5 Limestone. 7 Engineering test data for a Pewamo soil sampled in Hancock 
8 Engineering test data for a Nappanee soil sampled in Van Wert County were used as a basis for making these estimates. 
County were used as a basis for making these estimates. 
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Soil series and 
map symbol 


SOIL SURVEY SERIES 1960, NO. 24 


Suitability as source of— 


TaBe 5.—Jnterpretation of engineering 


Soil features affecting engineering 
practices 


Topsoil 


Sand 


Gravel 


Road fill 


Highway location 


Dikes or levees 


Belmore (Bm, 
BmB, BmC2, 
BmD2). 


Blount (Bn, BnB, 


Bo, BoB, BoB2). 


Casco (CaB, 
CfC2). 


Colwood (Co, Cw) - 


Digby (Db, DbB, 
Dm, DmB, Ds, 


DsB). 


Digby, over elay 
(Hh, HhB, Hk 
HkB, Hm, 


Surface layer 
fair. 


Fair to good. - 


Surface layer 
fair. 


Upper 1 to 2 
feet good. 


Surface layer 
fair. 


Surface layer 
fair. 


Fair; well- 
graded! fine 
gravel and 
sand with 
some silt be- 
low a depth 
of 2 to 34 
feet. 


Not suitable. _-- 


Fair; well- 
graded gravel 
and sand be- 
low a depth 
of 1 to 2 feet. 


Not suitable__.- 


Fair; well- 
graded fine 
gravel and 
sand with 
some silt be- 
low a depth 
of 3 feet. 


Poor; thin 
sandy layer 
between a 
depth of 
about 3 and 
4 feet. 


Good below a 
depth of 2 to 
3} feet; con- 
tains a few 
thin strata of 
fine gravel 
and sand. 


Not suitable. -- 


Good; well- 
graded gravel 
and sand be- 
low a depth 
of 1 to 2 feet. 


Not suitable. -- 


Fair; gravel 
below a depth 
of 3 feet is 
mostly fine 
and contains 
sand and 
some silt. 


Poor; variable 
amounts of 
fine gravel in 
sandy layer. 


Good; good com- 


paction and 
stability of silt. 


Subsoil and sub- 


stratum poor. 


Good; good sta- 


bility and 
compaction. 


Poor; poor sta- 


bility; gen- 
erally wet; 
highly erodible 
on slopes. 


Good; good com- 


paction and 
stability; season- 
ally wet. 


| Fair; material in 


upper 3 to 4 feet 
has good stabil- 
ity; material 
below is plastic 
clay; seasonally 
wet. 


Good drainage; 
source of sub- 
grade below a 
depth of 2 to 
314 feet; ma- 
terial above 2 
to 314 feet is 
highly sus- - 
ceptible to 
frost action. 


Seasonal high 
water table; 
susceptible to 
frost action. 


Good drainage; 
-highly sus- 
ceptible to 
frost action 
above a depth 
of 1 to 2 feet; 
material below 
a depth of 1 to 
2 feet is not 
susceptible to 
frost action 
and is a good 
source of sub- 
grade. 


High water table; 
highly sus- 
ceptible to 
frost action. 


Seasonal high 
water table; 
highly suscepti- 
ble to frost 
action in upper 
3 feet; good 
source of sub- 
grade below a 
depth of 3 feet. 


Seasonal high 
water table; 
plastic clay 
below a depth 
3 to 4 fect; 


highly suscepti- 


ble to frost 


Good stability; 


material below 
a depth of 2 to 
314 feet has 
moderately 
rapid permea- 
bility when 
compacted. 


400d stability; 


fair compaction. 


Good stability; 


low shrink- 
swell potential; 
rapid permea- 
bility if com- 
pacted. 


Poor stability; 


generally wet; 
highly erodible 
on slopes; 
medium shrink- 
swell potential. 


Good stability; 


material below 
a depth of 3 feet 
has moderately 
rapid perme- 
ability when 
compacted. 


Material in upper 


3 to 4 feet has 
good stability; 
substratum has 
high shrink- 
swell potential. 


action. | 


1 Well-graded soil material consists of particles that are well distributed over a wide range in size or diameter. 


rae : : : : , Such a soil normally 
can be easily increased in density and bearing properties by compaction. 


In contrast, poorly graded soil material consists mainly of 


ALLEN COUNTY, OHIO 


properties of soils in Allen County, Ohio 
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Soil features affecting engineering practices—Continued 


Farm ponds 


particles of nearly the same size. 


Agricultural Trrigation Terraces and di- Waterways Sewage disposal 
drainage version ditches field 
Reservoir area Embankment 
Excessive rate Good stability; Good natural High infiltration Slopes gener- Moderate Moderately 
of seepuge. material at a drainage. rate; medium ally short; erodibility; rapid permeca- 
depth of 2 to water-holding soil proper- medium bility; good 


Very slow rate 
of seepage. 


Excessive rate 
of seepage. 


Sandy seams 
result in 
medium to 
high rate of 
seepage; wa- 
ter table 
naturally 
high, 


Excessive rate 
of seepage. 


Upper 3 to 4 
feet has me- 
dium to high 
seepage rate; 
material be- 
low has very 
slow seepage 
rate. 


3% feet has 
moderately 
rapid permea- 
bility when 
compacted. 


Good stability ; 
material has 
very slow per- 


meability when . 


compacted. 


Soil material 
gravelly; rapid 
permeability 
when com- 
pacted. 


Poor stability and 
strength; slow 
permeability 
when com- 
pacted; highly 
erodible on 
slopes. 


Good stability; 
material below 
a depth of 3 feet 
has moderately 
rapid permea- 
bility when, 
compacted. 


Good stability; 
slow permeabil- 
ity when com- 
pacted; ma- 
terial below a 
depth of 3 to 4 
feet has high 
shrink-swell 
potential. 


increased only slightly by compaction. 


Somewhat poor 
natural drain- 
age; slow per- 
meability; arti- 
ficial drainage 
satisfactory. 


“Good natural 
drainage; not 
needed, 


Moderately per- 
meable; sea- 
sonal high wa- 
ter table; if 
adequate out- 
lets are avail- 
able, subsur- 
face drainage is 
satisfactory. 


Seasonal high 
water table; 
moderate per- 
meability. 


Seasonal high 
water table; 
slow permeabil- 
ity below a 
depth of 3 to 4 
feet. 


capacity. 


Moderately slow 


infiltration; 
slow permea- 
bility; moder- 
ately high 
water-holding 
capacity. 


Medium to rapid 


water intake 
rute; low 
water-holding 
capacity. 


Medium water in- 


take rate; high 
water-holding 
capacity. 


Medium water 


intake rate; 
medium water- 
holding capac- 
ity. 


Medium water 


intake rate; 
medium water- 
holding capac- 
ity. 


ties favor- 
able, 


Nearly level to 
gently slop- 
ing; gener- 
ally not 
needed, 


Shallow to 
gravel and 
sand; slopes 
are generally 
short and 
irregular. 


Not needed, be- 
cause the 
soils are 
nearly level. 


Not needed, be- 


cause soils do - 


not have 
strong slopes. 


, Generally not 


needed, be- 
cause soil is 
nearly level. 


water-hold- 
ing capacity. 


Slightly sus- 
ceptible to 
erosion; soil 
properties 
favorable. 


Slight to 
moderate 
erodibility; 
low water- 
holding ca- 
pacity; vege- 
tation diffi- 
cult to es- 
tablish. 


Disturbed soil is 
highly erod- 
ible. 


Moderate erodi- 
bility. 


Moderate erodi- 
bility. 


drainage; 
well suited. 


Slow permea- 
bility; sea- 
sonal high 
water table; 
generally not 
suited, 


Rapid permea- 
bility; good 
natural 
drainage; 
well suited. 


Depressional re- 
lief; seasonal 
high water 
table; gener- 
ally not 
suited. 


Seasonal high 
water table; 
moderate per- 
meability ; 
questionable 
suitability. 


Seasonal high 
water table; 
slow perme- 
ability below 
a depth of 114 
to 3 feet; 
generally not 
suited. 


Because there is little difference in size of the particles in poorly graded soil material, density can be 
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SOIL SURVEY SERIES 1960, NO. 24 


Tasue 5.—Interpretation of engineering 


Soil series and 
map symbol 


Suitability as souree of— 


Soil features affecting engineering 
practices 


Topsoil Sand Gravel Road fill Highway location Dikes or levees 
Mel (Em):2c2.465e52 Good to a Not suitable. .--| Not suitable..--]| Poor; poor com- Seasonal high Low stability; 
depth of 2 paction; low water table; poor compac- 
to 3 fect. stability. subject to flood- tion. 
ing; susceptible 
to frost action. 
Fox (FoB)_.------ Surface layer | Fair; well-graded | Good; mostly Subsoil fair to Good drainage; Good stability ; 


Genesee (Gn)__.--- 


Haney (Ha, HaB, 
Hd, HdB, HdC2, 
Hf, HfB). 


Haskins (Hh, 
B, Hk, HkB, 
Hm, HmB). 


Hoytville (Hs, Ht, 
Hv). 


Kibbie (Kb, Ks)- -- 


fair. 


Good to a 
depth of 2 
to 3 feet. 


Surface layer 
fair. 


Surface layer 
fair. 


Surface layer 
good. 


Surface layer 
fair. 


gravel and 
sand below a 
depth of 2 to 
3% feet. 


Not suitable. -- 


Fair; well- 
graded fine 
gravel and 
sand with 
some silt 
below a depth 
of 3 feet. 


Poor; material 
above a depth 
of 1% to 3 
feet is about 
40 percent 
sand and 60 
percent silt 
and clay. 


Not suitable____ 


Not suitable. .-- 


medium and 
fine gravel 
below a depth 
of 2 to 8% 
feet. 


Not suitable... _- 


Good below a 
depth of 3 
feet; has a 
few thin 
strata of silt. 


Not suitable_--_ 


Not suitable. -- 


Not suitable... -. 


good; substra- 
tum good. 


Fair; fair stability 
and strength; 
susceptible to 
frost action. 


Good; good sta- 
bility and com- 
paction. 


Good in upper 1% 
to 3 feet; mate- 
rial below is 
plastic clay 
that is season- 
ally wet. 


Poor; plastic clay; 
poor stability; 
highly com- 
pressible; poor 
workability. 


Poor; poor sta- 
bility; season- 
ally wet; highly 
erodible on 
slopes. 


low susceptibil- 
bility to frost 
action below a 
depth of 2 to 
3% feet. 


Good drainage; 
seasonal high 
water table; 


subject to flood- 


ing. 


Fair drainage; 
material above 
3 fect is highly 
susceptible to 
frost action; 
source of sub- 
grade below a 
depth of 3 feet. 


Seasonal high 
water table; 
plastic clay be- 
low a depth of 
1% to 3 feet; 
highly suscepti- 
ble to frost 
action, 


Seasonal high 
water table; 
plastic soil 
material; mod- 


erately suscepti- 


ble to frost 
action. 


Seasonal high 
water table; 
highly suscepti- 
ble to frost 
action. 


moderately 
rapid perme- 
ability; low 
shrink-swell 
potential below 
a depth of 2 to 
3% feet. 


Fair stability and 
compaction; 
moderate shrink- 
swell potential. 


Good stability; 
material below 
a depth of 3 
feet has moder- 
ately rapid per- 
meability when 
compacted. 


Material in upper 
1% to 3 feet has 
good stability 
and moderate 
shrink-swell 
potential; mate- 
rial below has 
fair stability 
and high 
shrink-swell 
potential. 


Very slow perme- 
ability; poor 
stability; high 
shrink-swell 
potential; 
cracks when 
dry. 


Poor stability; 
highly erodible 
on slopes; me- 
dium shrink- 
swell potential. 
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Soil features affecting engincering practices—Continued 


Farm ponds 


Reservoir area 


Embankment 


Medium seep- 
age rate; 
subject to 
flooding. 


Excessive rate 
of seepage. 


Medium rate of 
seepage; sub- 
ject to flood- 
ing. 


Excessive rate 
of seepage, 


Upper 1% to 
3 feet has 
medium scep- 
age rate; 
material 
below has 
very slow 
seepage rate. 


Very slow rate 
of seepage. 


Sandy seams 
result in me- 
dium to high 
rate of scep- 
age. 


Low stability; 
moderate per- 
meability when 
compacted. 


Good strength and 
stability; ma- 
terial in upper 
2 to 3% feet 
slowly perme- 
able when com- 
pacted. 


Fair stability; 
moderate per- 
meability when 
compacted. 


Good stability; 
material below 
a depth of 3 
feet has mod- 
erately rapid 
permeability 
when com- 
pacted. 


Good stability ; 
compacted; 
slow perme- 
ability; sub- 
stratum has 
high shrink- 
swell poten- 
tial. 


Fair stability in 
low fills; high 
shrink-swell 
potential; 
cracks when 
dry; very slow 
permeability 
when com- 
pacted. 


Poor stability and 
strength; slow 
permeability 
when com- 
pacted; highly 
erodible on 
slopes. 


Agricultural 
drainage 


Trrigation 


Terraces and di- 


version ditches 


Waterways 


i Sewage disposal 
| 


field 


Moderate perme- 
ability; fair 
natural drain- 
age. 


Not suited_______- 


Moderate perme- 
ability; good 
natural drain- 
age; drainage 
generally not 
needed. 


Moderately good 
natural drain- 
age; moderately 
rapid perme- 
ability. 


Seasonal high 
water table; 
slow perme- 
ability below a 
depth of 114 to 
3 feet. 


Seasonal high 
water table; 
slow perme- 
ability, 


Seasonal high 
water table; 
moderate per- 
meability. 


Good infiltration 
rate; moderate 
permeability ; 
moderately 
good drainage; 
high water- 
holding capac- 
ity. 


Medium infiltra- 
tion rate; me- 
dium to low 
water-holding 
capacity. 


Good infiltration 
rate; moderate 
permeability ; 
high water- 
holding capac- 
ity. 


High water intake 
rate; medium 
water-holding 
capacity. 


Medium to high 
water intake 
rate; medium 
water-holding 
capacity; slow 
permeability 
below a depth 
of 114 to 3 feet. 


Moderate water 
intake rate; 
medium to high 
water-holding 
capacity; slow 
permeability. 


Medium water 
intake rate; 
high water- 
holding ca- 
pacity. * 


Terraces not 


needed; diver- 


sions may be 
needed adja- 
cent to higher 
areas, 


Soil properties 
favorable; no 
limitations. 


Terraces not 
needed; diver- 
sions may be 
needed to re- 
move runoff 
from adjacent 
higher areas. 


Slopes generally: 


short; soil 
properties 
favorable. 


Generally not 
needed, be- 
cause of re- 
lief; soil 
favorable. 


Not suited, 
because of 
relief. 


Generally not 
suited, be- 
cause of 
relief; soil 
properties 
favorable, 


Slightly suscep- 
tible to ero- 
sion; soil 
properties 
favorable. 


Moderately to 
highly erodi- 
ble; moderate 
water-holding 
capacity. 


Slightly suscep- 
tible to 
erosion. 


Moderate erodi- 
bility; medi- 
um water- 
holding ca- 
pacity. 


Moderately 
erodible, 


Very slight 
erodibility. 


Undisturbed 
soil is mod- 
erately erod- 
ible; dis- 
turbed soil is 
highly erod- 
ible. 


Permeable; seas- 
onal high 
water table 
and occasional 
flooding; gen- 
erally not 
suited. 


Moderately rapid 
permeability ; 
good drainage; 
well suited. 


Moderately per- 
meable; sca- 
sonal high 
water table; 
occasional 
flooding; 
generally not 
suited. 


Moderately 
rapid perme- 
ability; fairly 
good drain- 
age; gener- 
ally well 
suited. 


Seasonal high 
water table; 
slow perme- 
ability below 
a depth of 14% 
to 3 feet; 
generally not 
suited. 


Seasonal high 
water table; 
slow perme- 
ability; not 
suited, 


Seasonal high 
water table; 
moderate 
permeability; 
questionable 

~ suitability. 
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SOIL SURVEY SERIES 1960, NO. 24 


TaBLE 5.—Interpretation of engineering 


Soil serics and 
map symbol 


Suitability as source of— 


Soil features affecting engineering 
practices 


Topsoil 


Sand 


Gravel 


Road fill 


Highway location 


Dikes or levees 


Lenawee (Ln)----- 


Linwood (Lw)- ---- 


Millgrove (Mb, 
Md, Mg, Mk). 


Millgrove, over 
clay (Mc, Mf, 
Mh). 


Millsdale (MI)... -- 


Montgomery 
Mm, Mn). 


Surface layer 
good. 


Upper 1 to 
314 feet 
fair; 
organic 
soil; easily 
eroded by 
wind when 
dry. 


Upper 1 to 2 
feet good. 


Upper 1 to 2 
feet good. 


Surface layer 
fair; poor 
workabil- 
ity. 


Not suitable--_ -- 


Not suitable_.-- 


Fair; matcrial 
below a depth 
of 3 to 4 feet 
is well-graded 
sand and 
gravel with 
some silt. 


Poor; most 
areas have a 
thin strata of 
sandy 
material at a 
depth of 2 to 
4, fect. 


Not suitable. --- 


Not suitable_-_~- 


Not suitable__-. 


Not suitable. _-- 


Poor to fair; 
variable 
amount, of 
fine gravel in 
material 
below a depth 
of 3 to 4 fect. 


Not suitable. .-- 


Not suitable---- 


Not suitable. --. 


Fair; fair stabil- 
ity and 
strength; low 
to medium ~ 
plasticity; gen- 
erally wet. 


Not suitable; 
upper 1 to 3% 
fect is unstable 
organic 
material; ma- 
terial helow 
has poor to fair 
stability; 
generally wet. 


Fair; fair stability 
and compaction 
above a clepth 
of 3 to 4 fect, 
good stability 
below; wet in 
many places. 


Fair; wet in many 
places; fair sta- 
bility and 
strength; 
plastic clay 
occurs below a 
depth of 2 to 4 
feet. 


Poor; generally 
wet; poor sta- 
bility; limestone 
at a depth of 
1% to 34 fect. 


Poor; poor to 
fair stability ; 
generally wet; 
plastic soil 
material. 


High water table; 
highly suscepti- 
ble to frost 
action. 


High water table; 
organic soil; 
unstable. 


High water table; 
material above 
a depth of 3 to 
4 feet is highly 
susceptible to 
frost action; 
souree of sub- 
grade below a 
depth of 3 to 4 
feet. 


Seasonal high 
water table; 
plastic clay 
below a depth 
of 2 to 4 feet; 
highly suscept- 
ible to frost 
action. 


High water table; 
susceptible to 
frost action; 
limestone at a 
depth of 1% to 
3% feet. 


Seasonal high 


water table; 
plastie soil 
material; mod- 
erately suscep- 
tible to frost 
action. 


Fair stability ; 
slow perme- 
ability when 
compacted ; 
high shrink- 
swell potential. 


Organic material 
is unstable ancl 
generally wet; 
material below 
has poor to 
fair stability. 


Fair stability 
above a depth 
of 3 to 4 feet, 
good below; 
medium shrink- 
swell potential; 
material below 
a depth of 3 to 4 
feet has modl- 
erately rapid 
permeability 
when compacted. 


Fair stability; very 
slow permea- 
bility when 
compacted; 
material below 
a depth of 2 to 
4 fect has high 
shrink-swell 
potential and 
cracks when dry. 


Poor stability; 
medium shrink- 
swell potential; 
limestone at a 
depth of 114 to 3% 
feet. 


Poor stability; in- 
termittently 
wet; high 
shrink-swell 
potential; very 
slow permea- 
bility; cracks 
when dry. 
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Soil features affecting enginecring practices—Continued 


Farm 


ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Trrigation 


Terraces and di- 
version ditches 


Waterways 


Sewage disposal 
field 


Thin sand 
seams in 
some areas 
may cause 
some seep- 
age; fair 
suitability. 


Organic ma- 
terial has 
rapid perme- 
ability; high 
water table; 
springs occur 
in some 
places; mod- 
erate to slow 
seepage 
below the 
organic 
material, 


Jixcessive rate 
of seepage. 


Medium seep- 
age rate 
above a 
depth of 2 to 
4 feet. 


Medium to 
high seepage 
rate; lime- 
stone ata 
depth of 3 to 
4 feet. 


Very slow rate 
of seepage. 


Fair strength and 
stability; slow 
permeability 
when com- 
pacted. 


Organic material 
not suitable for 
embankments; 
material below 
has poor to 
fair stability. 


Good stability; 
material below 
a depth of 3 to 
4 feet has mod- 
erately rapid 
permeability 
when 
compacted. 


Fair stability ; 
very slow per- 
meability when 
compacted ; 
material below 
a depth of 2 to 
4 feet has high 
shrink-swell 
potential and 
eracks when 
dry. 


Poor stability; 
slow permea- 
bility when 
compacted. 


Poor stability; 
high shrink- 
swell potential; 
cracks when 
dry. 


Seasonal high 
water table; 
moderately 
slow perme- 
ability; with 
adequate out- 
lets, subsurface 
drainage is 
satisfactory. 


High water table; 
moderately 
rapid permea- 
bility above a 
depth of 1% to -] 
3% feet; mod- 
erate to slow 
below; tile 
placed in un- 
stable organic 
material mav 
settle unevenly. 


Seasonal high 
water table; 
moderate 
permeability. 


Seasonal high 
water table; 
slow permea- 
bility below a 
depth of 2 to 4 
feet. 


High water table; 
moderately slow 
permeability ; 
generally 
receives runoff 
from nearby 
areas. 


Slow permeabil- 
ity; seasonal 
high water 
table, 


| Medium infiltra- 


Medium water 
intake rate; 
high water- 
holding ca- 
pacity. 


High water intake 
rate; high, 
water-holding 
capacity. 


Medium water 
intake rate; 
medium water- 
holding 
capacity. 


Medium water 
intake rate; 
medium water- 
holding 
capacity. 


Moderatcly slow 
permeability ; 
medium water 
intake rate; 
medium water- 
holding 
capacity. 


tion rate; 
high water- 
holding 
capacity. 


Not suited, 
because of 
relief, 


Terraces not 
needed, 
because of 
relief; diver- 
sions needed 
in most 
places to 
remove run- 
off from 
nearby 
higher areas. 


Not needed, 
because of 
relief. 


Not needed, 
because of 
relief. 


Nearly level; 
not needed. 


Not needed, 
because of 
relief. 


Slight erodi- 
bility; sea- 
sonally wet. 


Highly erodible; 
soil favorable 
for seeding; 
wet in many 
places. 


Moderately 
erodible; wet 
in many 
places. 


Moderately 
erodible; wet 
in many 
places. 


Slightly suscep- 
tible to 
erosion; soil 
favorable. 


) Slight erodibil- 
ity; wet in 
many places. 


Seasonal high 
water table; 
moderately 
slow perme- 
ability; not 
suited. 


High water table; 
depressional 
relief; not 
suited. 


Seasonal high 
water table; 
moderate 
permeahility ; 
not suited, 


Seasonal high 
water table; 
slow permea- 
bility below a 
depth of 2 to 
4 feet; not 
suited. 


Seasonal high 
water table; 
moderate 
permeability ; 
jow relief; 
limestone at 
a depth of 3 
to 4 feet; not 
suited. 


Seasonal high 
water table; 
slow permea- 
bility; not 
suited. 
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SOIL SURVEY SERIES 1960, NO. 24 


Tasun 5.—Interpretation of engineering 


Soil series and 
map symbol 


Suitability 


as souree of — 


Soil features affecting engineering 
practices 


Topsoil 


Sand 


Gravel 


Road fill 


Highway location 


Dikes or levees 


Morley (MoB, 
MrB, MrB2, 
MrcC, MrC2, 
MrD2, MrE2, 
MrF2, MsC3). 


Nappanee (reddish 
subsoil variant) 
(Na, Np, NpB). 


Pewamo (Pa, Pe, 
Pm). 


Randolph (Ra)-_ ~~~ 


Rawson (RmB, 
RmC2, RsB). 


Rimer (Rt, RtB)-__- 


Surface layer 
fair to 
good. 


Surface layer 
fair. 


Upper 1 foot 
good. 


Surface layer 
good. 


Surface layer 
fair. 


Surface layer 
good. 


Not suitable_ _ -_ 


Not suitable-.-- 


Not suitable. ___ 


Not suitable___. 


Poor; sandy 
material in 
upper 1% to / 


3 feet con- 
tains about 
35 to 50 per- 
cent silt and 
clay. 


Fair; clay below 
a depth of 14 
to 3 feet; 
sandy mate- 
rial contains 
30 to 45 per- 
cent silt and 
clay. 


Not suitable... 


Not suitable. ._. 


Not suitable_. -- 


Not suitable. _ .- 


Fair; fair stability 
and compac- 
tion properties. 


Fair to poor; 
plastic soil 
material; un- 
stable slopes if 
not adequately 
drained; high 
compressibility. 


Poor; fair stabil- 
ity and com- 
paction; wet in 
many places. 


Fair; fair stabil- 
ity; limestone 
at a depth of 
LY to 3% feet. 


Not suitable. _--| Fair; material 


Not suitable. .-. 


above a depth 
of 1% to 3 feet 
has good sta- 
bility; plastic 
clay below has 
fair stability. 


Fair; upper 14 to 3 
feet has good 
stability and is 
well suited; 
plastic clay be- 
low a depth of 
1% to 3 feet. 


Moderately good 
drainage; 
highly suscep- 
tible to frost 
action. 


Seasonal high 
water table; 
plastic soil 
material; sus- 
ceptible to 
frost action. 


Seasonal high 
water table; 
moderately 
susceptible to 
frost action. 


Seasonal high 
water table; 
limestone at a 
depth of 1% to 
3% feet; suscep- 
tible to frost 
action, 


Highly susceptible 


to frost action; ; 


plastic soil ma- 
terial below a 
depth of 144 to 
3 feet. 


Plastic clay below 
a depth of 1% 
to 3 feet is mod- 
erately suscep- 
tible to frost 
action; scasonal 
high water 
table. 


Fair stability; 
fair to good 
compaction; 
high shrink- 
swell potential. 


Very slow per- 
meability; fair 
stability; high 
shrink-swell 
potential; 
cracks when 
dry. 


Fair stability and 
compaction; 
high shrink~- 
swell 
potential. 


Fair stability; 
medium shrink- 
swell potential. 


Material above a 
depth of 144 to 
3 feet has good 
stability and 
moderate shrink- 
swell potential; 
material below 
has fair sta- 
bility and high 
shrink-swell 
potential. 


Material above a 
depth of 144 to 
3 feet has mod- 
erately rapid 
permeability 
when compacted; 
material below 
has high shrink- 
swell potential 
and cracks 
when dry. 
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Soil features affecting engineering practices—Continued 


Farm ponds 


Agricultural Trrigation Terraces and di- Waterways Sewage disposal 
drainage version ditches field 
Reservoir area Embankment 
Very slow rate Good stability; Good natural Medium infil- Rolling topog- Moderately to Moderately 
of scepage. slow permea- drainage; tration rate; raphy; highly sus- slow permea- 
bility when moderately medium to moderately ceptible to bility; 
compacted ; slow permca- rapid runoff; erodible; erosion; sub- questionable 
high shrink- bility. medium water- soil soil is fine suitability. 
swell potential. holding favorable. textured, 
capacity. 


Very slow rate 
of seepage. 


Very slow rate 
of seepage. 


Limestone at a 
depth of 144 
to 334 feet; 
excessive 
seepage rate 
unless 
blanketed 
and com- 
pacted. 


Medium seep- 
age rate 
above a 
depth of 144 
to 3 feet; 
slow seep- 
age rate 
below, 


Upper 114 to 3 
feet is rapidly 
permeable; 
material be- 
low is slowly 
permeable. 


Fuir stability ; 
moderate 
erodibility; 
high shrink- 
swell potential; 
cracks when 
dry; very slow 
permeability. 


Fair stability; 
slow permeca- 
bility; high 
shrink-swell 
potential. 


| Fair stability ; 


slow permea- 
bility when 
compacted, 


Slow permeability 
when com- 
pacted; good 
stability; ma- 
terial below a 
depth of 144 to 
3 feet has high 
shrink-swell 
potential and 
eracks when 
dry. 


Material above a 
depth of 14% to 
3 feet has mod- 
erately rapid 
permeability 
when com- 
pacted; mate- 
rial below has 
high shrink- 
swell potential 
and cracks 
when dry, 


Seasonal high 
water table; 
very slow 
permeability. 


Poor natural 
drainage; mod- 
erately slow 
permeability. 


Somewhat poor 
natural drain- 
age; moderate 
permeability; 
limestone at 
a depth of 14 
to 34 feet. 


Few seepy spots 
occur in some 
areas; other- 
wise fairly good 


Seasonal high 
water table; 
slow perme- 
ability below a 
depth of 1% to 
3 feet. 


natural drainage. 


Moderately slow 
infiltration 
rate; very 
slow permea- 
bility; medium 
water-holding 
capacity. 


Moderate infil- 
tration rate; 
high water- 
holding 
capacity. 


Medium infiltra- 
tion rate; 
medium water- 
holding 
capacity. 


High water intake 
rate; medium 
water-holding 
capacity. 


Tigh water intake 
rate; medium 
water-holding 
capacity. 


Nearly level to 
gently rolling; 
moderately 
erodible. 


Not needed, 
because of 
relief, 


Gencrally not 
needed, 
because of 
relief; 
limestone at 
at a depth of 
1% to 34% feet. 


Slopes generally 
short and 
irregular; 
soil material 
favorable, 


| Generally not 


needed, be- 
cause of re- 
lief; soil 
material 
favorable. 


Slightly suscep- 
tible to 
erosion; fine- 
textured 
subsoil causes 
poor tilth. 


Slightly sus- 
ceptible to 
erosion; soil 
material 
favorable. 


Slightly suscep- 
tible to 
erosion; soil 
material 
favorable. 


Moderate 
erodibility. 


Moderate 
erodibility. 


Slow permea- 
bility; 
seasonal 
high water 
table; not 
suited. 


Seasonal high 
water table; 
slow permea- 
bility; not 
suited. 


Seasonal high 
water table; 
limestone at 
a depth of 
1% to 34 feet; 
effluent may 
penetrate the 
rock and 
contaminate 
the water 
supply; 
questionable 
suitability. 


Slow perme- 
ability below 
a depth of 144 
to 3 feet; 
questionable 
suitability. 


Seasonal high 
water table; 
slow permen- 
bility below a 
depth of 14 
to 3 feet; 
generally not 
suited. 
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SOIL SURVEY SERIES 1960, NO, 24 


Soil series and 
map symbol 


Suitability as source of— 


Tanie 5.—Interpretation of engineering 


Soil features affecting engineering 
practices 


Topsoil Sand Gravel Road fill Highway location Dikes or levees 
St. Clair (ScB, Poor_.__----- Not suitable. _-.| Not suitable_.--| Poor; fair sta- Plastic soil mate- | Slow permeability; 
ScC2, ScD2), bility; highly rial; moderately fair stability ; 
compressible; susceptible to high shrink- 
plastic clays. frost action. swell potential; 
cracks when dry. 
Seward (SdB)_.-.| Surface layer | Fair; clay below | Not suitable-.--| Fair; upper 1% to | Plastie clay below | Material above a 


Shoals (Sh)_------ 


Sloan (Sm)_-_.---- 


Sloan, over lime- 
stone (Sn). 


Spinks (SpB)-.---- 


Tedrow, over clay 
(Rt, RtB). 


fair. 


Upper 2 to 3 
feet good. 


Upper 2 to 3 
feet good. 


Good to a 
depth of 1% 
to 3% feet. 


Fair to poor; 
somewhat 
too sandy. 


Surface layer 
good, 


a depth of 14 
to 3 feet; 
sandy mate- 
rial contains 
15 to 55 per- 
cent silt and 
clay. 


Not suitable _-- 


Not suitable_-___ 


Not suitable... 


Fair; mostly 
poorly graded 
fine sand. 


Fair; clay below 
a depth of 3 
to 5 feet; 
sandy mate- 
erial contains 
as much as 35 
percent silt 
and clay. 


Not suitable_._- 


Not snitable__—_ 


Not suitable_... 


Not suitable. __- 


Not suitable__ _- 


314 feet has 
good stability 
and is well 
suited; plastic 
clay below a 
depth of 1% to 
3 feet. 


Poor to fair; fair 
stability and 
compaction; 
wet in many 
places. 


Poor; fair stability 
and compaction; 
generally wet. 


Poor; rock at a 
depth of 1% to 
3% feet; soil ma- 
terial above has 
fair stability; 
generally wet. 


Fair; good stabil- 
ity; fair bearing 
strength; unpro- 
tected slopes 
highly erodible. 


Fair; material in 
upper 3 to 5 feet 
has good stabil- 
ity and is well 
suited; plastic 
clay below a 
depth of 3 to 5 
feet. 


a depth of 1% 
to 3% feet is 
moderately sus- 
ceptible to 
frost action. 


Seasonal high 
water table; 
subject to flood- 
ing; highly sus- 
ceptible to 
frost heaving. 


High water table; 
highly suscepti- 
ble to frost ac- 
tion; subject to 
flooding. 


High water table; 

~ rock at a depth 
of 1% to 3% feet; 
occasionally 
flooded; highly 
susceptible to 
frost action. 


No restrictions. - --| 


Seasonal high water 
table; plastic clay 
below a depth of 
3 to 5 feet is 
moderately sus- 
ceptible to frost 
action. 


depth of 14% to 
3% feet has 
moderately 
rapid perme- 
ability when 
compacted; 
material below 
has high shrink- 
swell potential, 
and cracks when 
dry. 


Fair stability and 
compaction; 
medium shrink- 
swell potential. 


Fair stability and 
compaction; 
medium shrink- 
swell potential. 


Fair stability; in- 
termittently 
wet; medium 
shrink-swell 
potential. 


Rapid permeabil- 
ity when com- 
pacted; 
susceptible to 
piping. 


Material in upper 
3 to 5 feet is 
stable and has 
moderately rapid 
permeability 
when compacted ; 
material below 
has high shrink- 
swell potential; 
cracks when dry. 
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Farm ponds 


Reservoir area 


Embankment 


Soil features affecting engineering practices—Continued 


Agricultural 
drainage 


Trrigation 


Terraces and di- 
version ditches 


Waterways 


Sewage disposal 
field 


Very slow rate 
of seepage. 


Upper 1% to 
314 feet is 
rapidly per- 
meable; ma- 
terial below 
is slowly 
permeable. 


Subject to 
flooding; slow 
rate of seep- 
age. 


Subject to 
flooding; slow 
rate of seep- 
age. 


Floods occa- 
sionally; var- 
iable seepage 
rate, but gen- 
erally medium 
to high be- 
cause of un- 
underlying 
limestone. 


Excessive seep- 
age rate. 


Upper 3 to 5 feet 
has rapid 
permeability; 
material be- 
low has slow 
permeability. 


Fair stability; im- 
pervious when 
compacted; high 
shrink-swell po- 
tential; cracks 
when dry. 


Material above a 
depth of 1% to 
3/4 feet has 
moderately 
rapid permea- 
bility when 
compacted; 
material below 
has high shrink- 
swell potential 
and cracks 
when dry. 


Fair stability ; 
slow permea- 
bility when 
compacted. 


Fair stability; 
slow permeabil- 
ity when com- 
pacted. 


Fair stability; 
medium shrink- 
swell potential; 
rock at a depth 
of 1% to 3% 
feet. 


Rapid permeabil- 
ity when com- 
pacted; 
susceptible to 
piping. 


Material in upper 
3 to 5 feet has 
moderately rapid 
permeability 
when compacted ; 
material below 
has high shrink- 
swell potential; 
cracks when dry. 


Fairly good natural 
drainage; a few 
seepy areas, 


Good natural 
drainage. 


Seasonal high 
water table; 
moderate per- 
meability; good 
outlets not 
avuilable. 


High water table: 
much of the year; 
slow to moderate 
permeability ; 
good outlets not 
available. 


High water table; 
rock at a depth 
of 1% to 3% 
feet; moderate 
permeability; 
good outlets 
generally not 
available. 


Not needed; good 
natural drain- 
age. 


Seasonal high 
water table; 
slow permeabil- 
ity below a 
depth of 8 to 5 
feet. 


Slow water intake 
rate; medium 
water-holding 
capacity. 


High water intake 
rate; low water- 


holding capacity. 


Tigh infiltration 
rate; somewhat 
poor natural 
drainage; high 
water-holding 
capacity. 


Tigh infiltration 
rate; poor natu- 
ral drainage; 
high water-hold- 
ing capacity. 


High water intake 
rate; medium 
water-holding 
capacity. 


High water intake 
rate; low water- 


holding capacity. 


High water intake 
rate; medium 
water-holding 
capacity, 


Clay subsoil 
at a shallow 
depth, 


Slopes are gen- 
erally short 
and irregular; 
soil material 
suitable, 


Not needed, be- 
cause of re- 
lief. 


Not needed, be- 
cause of relief. 


Not needed, be- 
cause of re- 
lief. 


Slopes generally 
short and ir- 
regular; soil 
material 
suitable. 


Generally not 
needed, be- 
cause of slope; 
soil material 
favorable. 


Disturbed soil 
material is 
highly erod- 
ible. 


Moderately 
erodible. 


Slightly sus- 
ceptible to 
erosion; soil 
material 
favorable. 


Slightly suscep- 
tible to cro- 
sion; soil ma- 
terial favora- 
ble. 


Slight erodibil- 
ity; soil ma- 
terial favor- 
able; generally 
wet. 


Highly erodible, 
but little run- 
off; low water- 
holding ca- 
pacity. 


Moderate erodi- 
bility. 


Slow perme- 
ability; gen- 
erally not 
suited. 


Slow permea- 
bility below a 
depth of 1% 
to 34 feet; 
questionable 
suitability. 


Moderate per- 
meability; 
seasonal high 
water table; 
occasional 
floods; gen- 
erally not 
suited. 


Slow to moderate 
permeability; 
high water 
table; occa~ 
sional floods; 
not suited. 


Occasionally 
flooded; rock 
at a depth of 
1% to 3% feet; 
high water 
table; not 
suited. 


Good drainage; 
rapid permea- 
bility; effluent 
may contami- 
nate shallow 
water supply, 
but generally 
well suited. 


Seasonal high 
water table; 
slow permea- 
bility below a 
depth of 3 to 5 
feet; generally 
not suited. 
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Tasie 5,—Interpretation of engineering 


Soil series and 
map symbol 


Suitability as source of— 


Topsoil 


Sand 


Toledo (To). ------ 


Tuscola (TsB, 
TtB). 


Surface ayer 
fair; poor 
workability. 


Surface layer 
good. 


Not suitable. _-- 


Not suitable - .-- 


Gravel 


Soil features affecting engineering 
practices 


Road fill 


Highway location 


Dikes or levees 


Not suitable__-- 


Not suitable. --- 


Poor; poor stabil- 
ity; generally 
wet; plastic soil 
material. 


Poor; poor to fair 
stability; fair 
compaction; 
highly erodible 
on slopes of cuts 


Seasonal high 
water table; 
plastic soil ma- 
terial; moder- 
rately suscepti- 
ble to frost ac- 
tion. 


Highly susceptible 
to frost action. 


Poor stability; in- 
termittently 
wet; high shrink- 
swell potential; 
cracks when dry. 


Poor stability ; 


medium shrink- 
swell potential; 
slow permeabil- 
ity when com- 


Not suitable. -.- 


Wabash (Wa)--- -- Fair; poor 


workability. 


f 
} 


Not suitable. --- 


and fills. pacted. 


Slow permeability; 
poor stability; 
intermittently 
wet; high shrink- 
swell potential; 
cracks when 
dry. 


Occasionally 
flooded; high 
water table; 
plastic soil ma- 
terial; moder- 
ately susceptible 
to frost action. 


Poor; poor stabil- 
ity, generally 
wet; plastic soil 
material. 
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cause sliding of the overlying material. If serious 
enough, the sliding sometimes Influences both the loca- 
tion and the cross section design of the roadway. Some 
areas of bottom lands are flooded each year. A con- 
tinuous embankment may be needed to raise the road- 
way in those lowlands above the level reached by high 
water. Some soils that have a high water table can be 
made more suitable for roads and also more suitable as 
a source of borrow material by building drainage ditches 
before earthwork is started. Underdrains may be 
required where either a perched or a normal water table 
might make the soil material unstable. 

Tn soils that are not susceptible to frost action, not 
more than 10 percent of the soil material passes a No. 
200 sieve. Soils that are high in silt or very fine sand 
are more susceptible to damaging frost. action, that is, 
damage from frost heaving and subsequent frost boils, 
than soils that contain a mixture of clay, silt, and coarse 
material. 

Though reference is not made in table 5 to winter 
grading, suitability for winter grading may be inferred 
from the data showing particle-size distribution given. 
in table 3. Suspending earthwork in winter to prevent 
using frozen material for embankments is not always eco- 
nomically feasible, although it might be desirable to do 
so. Earthwork can be done in gravelly or sandy material 
that does not contain more than a small proportion of 
silt and clay, provided the soil material is compacted 
and frozen material is excluded. 


Soil features that affect the application of practices 
that control water are also given in table 5. These 
practices include use of dikes or levees, farm ponds, 
agricultural drainage, irrigation, terraces, diversions, 
and waterways. The features that affect these practices 
are evaluated on the basis of estimates given in table 4, 
on actual test data for some of the soils, and on field 
experience. 

Soil drainage and the construction of farm ponds, 
diversion ditches, and waterways are the most impor- 
tant agricultural engineering practices used in this 
county. Terraces and diversions are used and water- 
ways are established on the sloping or strongly sloping 
soils of the uplands. Waterways are also established in 
areas of gently sloping or nearly level soils of the 
uplands and terraces. 

All the imperfectly drained and poorly drained soils 
of first bottoms, stream terraces, and uplands must be 
drained before crops can be grown. satisfactorily. The 
best drainage is provided by a drainage system con- 
sisting of lines of the proper size tile placed at intervals 
suitable for the particular soils. It includes adequate 
surface drainage. A. random system of tiling is ade- 
quate for removing water in wet spots in large areas 
of Morley and St. Clair soils. 

For Millgrove soils, Linwood muck, and other very 
poorly drained soils, open ditches provide the best 
drainage. Good outlets are difficult to obtain, however, 
for soils in low areas, <A tile system may be used for 
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properties of soils in Allen County, Ohio—Continued 


Farm ponds 


Soil features affecting engineering practices 


Continued 


Agricultural Trrigation Terraces and di- Waterways Sewage disposal 
drainage version ditches : field 
Reservoir area Embankment 
Very slow rate | Poor stability; Slowly permeable; | Medium water in- | Not needed, be- | Slight erodibil- Seasonal high 


of seepage. 


Sandy scams 
result in ex- 
cessive rate 
of seepage. 


high shrink- 
swell potential; 
eracks when dry. 


Poor stability ; 
medium shrink- 
swell potential; 
slow permeabil- 
ity when com- 


seasonal high 
water table. 


Fairly good nat- 
ural drainage; 
generally not 
needed. 


take rate; high 
water-holding 
capacity; slow 
permeability, 


Medium water 
intake rate; 
high water- 
holding capac- 
ity. 


cause of re- 
lief. 


Soil material 
favorable; 
slopes gener- 
ally short and 
irregular. 


ity; wet in 
many places, 


Undisturbed 
soil material 
is moderately 
erodible; dis- 
turbed soil 


water table; 
slow permea- 
bility; not 
suited. 


Good drainage, 
moderate per- 
meability ; 
generally well 
suited. 


pacted; highly 
erodible slopes. 


Very slow seep- | Poor stability ; Seasonal high 


age; occa- high shrink- water table; 
sionally swell potential; slow permea- 
flood. cracks when bility; occa- 


dry. sionally flooded; | 
good outlets not 
available; gener- 


ally flooded. 


Slow water intake 
rate; medium 
water-holding 
capacity. 


material is 
highly erod- 
ible. 


Occasionally 
flooded; sea- 
sonal high 
water table; 
slow permea- 
bility; not 
suited. 


Terraces not 
needed, be- 
cause of re- 
lief; diver- 
sions gener- 
ally needed 
to remove 
runoff from 
nearby higher 
areas. 


Slight erodibil- 
ity; wet in 
many places. 


draining mucky areas, but the tile are difficult to keep 
at proper grade in such areas, and mucky soils are also 
much less stable than mineral soils. 

Characteristics of the soils to consider where terraces, 
diversions, and waterways are to be constructed are 
given in table 5. In sloping areas of cropland, terraces 
shorten the slope. They also slow runoff and reduce soil 
erosion. Diversion ditches are used to intercept surface 
and subsurface water on hillsides. They protect the 
soils that lie immediately below the soils on hillsides, 
such as soils of first bottoms and stream terraces. As 
a result, those soils do not receive runoff from the high- 
er areas. The ditches should be as deep as feasible so 
that they wall intercept most of the subsurface water. 

Soil characteristics and hazards pertaining to the con- 
struction of farm ponds are shown for each series. The 
soils that formed in alluvium on first bottoms and the 
soils of stream terraces, which are underlain in most 
places by sand and gravel, are generally not suitable 
for the construction of farm ponds. This is because 
of rapid permeability of the underlying material. Some 
soils of first bottoms may be used for farm ponds, how- 
ever, if extraordinary precautions are taken during con- 
struction of the pond. If sealing agents, such as bento- 
nite, are used, some ponds may be successfully construct- 
ed on these soils. 

Soils of the Shoals and Sloan series contain thin, sandy 
layers, or lenses, in places. In those soils detailed borings 
should be made so that sites where there are sand lenses 


can be avoided. In many places lenses in the material 
underlying a pond reservoir can be sealed by thoroughly 
mixing the sandy material with finer textured material, 
compacting it, and using suitable additives. ; 

The Pewano, Blount, Morley, Nappanee, and St. Clair 
soils, all on uplands, have many good sites for farm ponds 
if the topography is favorable. These soils are deep and 
contain material that is suitable for embankments. 

Shown in the column headed “Irrigation” are the prop- 
erties of the soils that affect irrigation. There is little 
irrigation in the county at the present time, but there will 
probably be more in the future. Additional facts about 
irrigating the soils can be found in the section headed 
“Trrigation.” : 

In-the column headed “Sewage Disposal Field” the suit- 
ability of the soils for disposal fields and the character- 
istics of the soils that affect their suitability are given. 
Additional information about the suitability of the soils 
for septic tanks is given under “Urbanization and Resi- 
dential Development.” 


Urbanization and Residential Development 


The use of soils for urbanization is becoming more im- 
portant every year in this county. If present trends 
continue, it will become a major use within the next 10 
or 15 years. Urban areas are encroaching on agricultural 
areas. Lima, which is centrally located, has numerous 
industries that have been built on land that was formerly 
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agricultural, and the smaller towns, too, have a definite 
effect upon the agricultural land in this county. 

Statistics show that the new growth around city areas 
is seven times more rapid in the urban fringe area than 
in the central part. Developers, highway planners, and 
industrial users usually look first at the most arable land 
for proposed sites. They consider the best land because 
it presents fewer problems, and therefore, construction 
costs will be lower. A shopping center may take 100 or 
more acres out of agricultural production, and new free- 
ways may require 50 to 80 acres per mile. This expansion 
from the city affects tax rates, land values, and employ- 
ment opportunities, 

One of the tools available for working with problems 
of urbanization is a soil survey. Mapping the soils on a 
scale of 4 inches to 1 mile does not provide the degree of 
accuracy necessary to predict the exact behavior of every 

arcel of land that might be selected as a building lot, 

ecause small areas of different soils may be included in 
a delineation. However, the soil maps that accompany 
this report can be used as a general guide to the nature 
of soils in a given location. The maps will show where 
difficulties are most likely to be encountered and areas 
that should be investigated further. Examples of soils 
that would present difficulties are those that ocem on 
flood plains, soils that have a fairly impermeable subsoil, 
and soils where limestone is near the surface. 

By using a soil survey, the basic criteria for planning 
land use can be established. It is sometimes possible to 
choose less productive soils for factories, homesites, and 
new highways and to leave more productive land for 
agriculture. Soil surveys can be used by zoning com- 
missions to avoid developing houses on flood plains. Real 
estate organizations can use soil survey information in 
selling farmland or residential sites. Use of such infor- 
mation can also prevent many serious sewage disposal 
problems in newly developed areas. Flooding around 
homes, as well as sewage smells, cracked walls, and poor 
lawns and shrubs can be traced to the soil and its char- 
acteristics. In most instances these problems can be 
eliminated if a soil map is used during the planning and 
construction stages of development. 

No attempt will be made in this report to give specific 
recommendations for a specific building site; only general 
suggestions can be made. Table 5 shows the ratings 
of the soils in the county for nonagricultural uses. The 
person who plans a development in an area that may have 
some soil problems should contact a qualified soil scientist, 
who can make accurate interpretations of the soil quali- 
ties and prepare a detailed soul map if it is needed. 

In planning the construction and development of 
homes, whether of a single homesite or of homes in a 
proposed community, the characteristics of the soils 
should be studied and evaluated. For the majority of 
the soils in this county, there is a drainage problem. The 
soils at the site should have enough slope to provide good 
surface drainage, but not so much slope that erosion can- 
not be controlled. In areas where the water table is 
seasonally or permanently igh, subsurface drainage is 
needed to remove excess water. In soils that receive run- 
off from higher areas, the water should be intercepted 
and disposed of through ditches or other channels. Res- 
idences should not be built on flood plains. AJl of the 
streams in this county overflow their banks at times in 


winter and spring, and water spreads across the floors 
of the stream valleys (fig. 22). This is a natural pheno- 
menon, and it is very expensive to adequately protect 
any flood plain from inundation. Most homeowners and 
builders cannot, afford such an undertaking. 


Figure 22,—A residential area in Lima flooded during a heavy rain. 
The homes in this area were built on flood plains without regard 
for adequate removal of runoff. 


Other important factors to consider when building, 
besides the characteristics of the soils, are the source and 
availability of the water supply; whether an area is in- 
fluenced by runoff, overflow, or ponding; the depth of 
the soil to bedrock; and the characteristics of the subsoil 
and the substratum. Suitable drainage should be pro- 
vided for the outlets of septic tanks and other sewage 
disposal units. Each building lot should be large enough 
to provide a discharge filter bed that will dispose of the 
outflow. 

In areas not serviced by a municipal water system, an 
adequate supply of good water must be available. The 
Ohio Department of Natural Resources, Division of 
Water, can provide information concerning the supply 
of ground water. The county or State Department of 
Health should be contacted for information about the 
purity of the proposed water supply. 

Before actual construction begins, the surface soil 
should be removed from the foundation site and from 
other areas to be covered with fill and pushed aside and 
stockpiled. After the building has been completed and 
the site has been rough graded, the original surface soil 
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can be spread uniformly over the area as a final grading 
process, This is better than using the material from the 
subsoil for lawns, flowers, shrubs, and landscaping. In 
the following paragraphs the suitability of various soils 
for building sites is indicated. ‘This discussion should 
not be construed as a recommendation for choosing or 
rejecting a particular site. The statements are intended 
merely to show some of the problems that may confront 
the builder or homeowner. 

Suitability of the soils for building sites—Some of the 
permeable, well-drained soils of Allen County are par- 
ticularly well suited to homesites. These are the soils of 
the Belmore, Casco, Fox, Haney, Rawson, Seward, 
Spinks, and Tuscola series. These soils have a low water 
table and good drainage, and they provide adequate filter 
beds for septic tank eflluent. 

The Morley and St. Clair soils have a low water table, 
and ponding is not a problem, Their clay subsoil, how- 
ever, is slowly permeable, and effluent from septic tanks 
filters through it slowly. Consequently, adequate drain- 
age fields for septic tanks should be provided before 
construction is started. The Morley and St. Clair soils 
provide some of the better building sites if they are in 
areas where there are centralized or municipal sewage 
disposal systems. Some areas, however, are steep enough 
that measures to control erosion are needed. 

The Haskins, Digby, Kibbie, and Rimer soils offer fair- 
ly good building sites if they can be tile drained. A 
perched water table is common in these soils in winter 
and spring, but because these soils are sandy and gravelly, 
tile drainage is effective in removing excess water. Be- 
cause of the seasonal high water table, septic tanks gen- 
erally do not function properly throughout the entire 
year. These soils are rarely ponded or flooded. 

The Blount and Nappanee soils are somewhat poorly 
drained, and they have a slowly permeable, clayey sub- 
soil and a high water table in winter and spring. AI- 
though the perched water table may be at or near the 
surface in wet seasons, these soils do not normally pond 
or become flooded. Poor overall grading, however, 
which can lead to inadequate surface drainage, commonly 
causes severe and frequent flooding in some residential 
areas. In planning a homesite on the Blount or Nap- 
panee soils, suitable surface and subsurface drainage 
should be provided. In addition, the suitability for in- 
stalling sewage disposal units should be investigated 
carefully. 

The Pewamo, Hoytville, Millgrove, Colwood, Lenawee, 
Toledo, and Montgomery soils are very poorly drained, 
and they are in nearly level or depressed areas. In gen- 
eral, they are poorly suited to buildmg sites. All of these 
soils are subject to ponding; consequently, a large amount 
of fill is required to elevate the building site above the 
ponding level. A seasonal high water table, very slow 
runoff, and difficult drainage are characteristic of these 
soils, Developing adequate drainage fields for septic 
tanks and constructing year-round dry basements are dif- 
ficult because of the high water table. The Montgomery 
soils contain a large amount of clay, and they are ex- 
tremely subject to ponding. 

The soils of the first. bottoms, those of the Genesee, Eel, 
Shoals, Sloan, and Wabash series, make poor building 
sites. Although the Genesee and Eel-soils have good drain- 
age and permeability, they are subject to flooding. 


The Randolph and Millsdale soils are underlain by 
limestone bedrock at a depth of 20 to 42 inches, In this 
county the Millsdale soils are on first bottoms and are 
subject to flooding. They are also very poorly drained, 
very slowly permeable, and extremely difficult to drain. 
As a result, they make some of the poorest building sites 
in the county. The Randolph soils have a seasonal high 
water table and are shallow over bedrock, but they are 
generally not subject to ponding and flooding. 

Linwood muck is probably the poorest soil for build- 
ing sites in the county. It is in acute depressions, where 
it receives runoff from the higher areas around it. 
Therefore, it is extremely difficult to drain. In addition, 
the mineral material of silt and fine sand beneath the 
muck is saturated with water during most of the year 
and lacks foundation strength. Individual sewage dis- 
posal systems are difficult to install and maintain. 


Irrigation 


So far there has been little irrigation in Ohio, but it 
will probably increase. For those who consider installing 
irrigation, the following should be taken into account: 


1. Ave the soils capable of sustaining high yields 
under irrigation ¢ 
2. Is there enough water of good quality that is free 
of salts or other harmful material ? 
3. Are capital and labor adequate for installing and 
maintaining the system? 
4, Is it feasible to control erosion on the soils if they 
are irrigated ? 
5. Will the soils be adequately drained if they are 
irrigated ? 
6, Can the soils be kept in good tilth under irrigation ? 
7. Can you get water rights? 
8. Can you control plant diseases and insects, which 
sometimes increase when water is applied ? 
9. Are there likely to be good markets and processing 
facilities for the product obtained through the use 
of irrigation ? 


To make irrigation pay, a high level of fertility has to 
be maintained. Merely adding water does not mean an 
increase in yields. Also among the many more intensive 
practices required under irrigation is a change in plant 
population, Under irrigation a greater number of plants 
should be grown in a specified area. This is a means of 
increasing profits. 

The person who wants to irrigate must be familiar with 
the soils. The following is a list of soil types that appear 
to be suitable for irrigation, 


Belmore loam. 

Casco silt loam. 

Colwood loam. 

Colwood silt loam. 

Digby fine sandy loam, loam, and silt loam. 

Fox loam, 

Genesee silt loam. 

Haney fine sandy loam, loam, and silt loam. 

Haskins and Digby fine sandy loams, loams, and silt loams 
over clay. 

Kibbie loam and silt Ioam. 

Millgrove loam, silt loam, and silty clay loam. 

Millgrove loams, silt loams, and silty clay loams, over clay. 

Rawson loam and silt loam. 

Rimer and Tedrow loamy fine sands, over clay. 

Seward fine sandy loam. 
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Spinks loamy fine sand. 
Tuscola loam and silt loam. 


In addition to the soil types named, the more nearly 
level Morley soils can be adapted easily to irrigation, 
and probably there are other soils that could be irrigated. 
Where soils are less than well drained, however, there 
are definite problems that must be overcome before irri- 
gation is feasible. If the reader refers to table 5 in the 
section “Engineering Properties of the Soils,” he will find 
additional information that will show him which soils 


are suitable for irrigaton. 
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Descriptions of the Soils 


This section describes the soil series and mapping units 
of Allen County. The soil series is discussed first, and a 
representative profile of one soil type is described. Then, 
each mapping unit, or individual soil, of the series is 
described. Following the name of the. mapping unit is 
the symbol that identifies it on the map at the back of 


the report. 


Table 6, which shows the approximate 


acreage and proportionate extent of the soils in the 


county, is also in this section. 


TaBLE 6.—Approzimate acreage and proportionate extent of the sorls 


Soil Acres | Percent Soil Acres | Percent 

Belmore loam, 0 to 2 percent slopes_..-.-.---- 243 0.1 {| Millgrove silty clay loam._._.--.------------- 1, 946 0.7 
Belmore loam, 2 to 6 percent slopes_---------- 1, 515 . 6 || Millgrove silty clay.......-.----.-.----_---- 47 Q 
Belmore loam, 6 to 12 pereent slopes, mod- Millgrove loam, over clay___.----.---------- 631 .2 

erately eroded_...------------------------ 189 . 1 || Millgrove silt loam, over clay-----.-.---.---- 260 Pe | 
Belmore loam, 12 to 18 percent slopes, mod- Millgrove silty clay loam, over clay_-..--.---- 288 | 

erately eroded____------------------------ 44 (Q) Millsdale silty clay loam__._--.---------__--- 341 =o 
Blount silt loam, 0 to 2 percent slopes. 38, 206 14.5 || Montgomery silty clay__.-..---------..----- 1,115 4 
Blount silt loam, 2 to 6 percent slopes 70, 761 27.0 || Montgomery silty clay loam_---.-..--------- 964. 4 
Blount silt loam, 2 to 6 percent slopes, mod- Morley silt loam, 2 to 6 percent slopes__.__--- 13, 067 5.0 

erately oroded___.-------.50+-ss0e--5-+-- 848 .3 || Morley silt loam, 2 to 6 percent slopes, mod- 
Blount loam, 0 to 2 percent slopes_-_--.------ 288 | erately eroded_.___--...--------.-------- 5, 736 2,2 
Blount loam, 2 to 6 percent slopes_-.--.------ 709 | .3 || Morley silt loam, 6 to 12 percent slopes. .._--- 219 ol 
Borrow pits. 224 cose cacoese oo ceneseeieeen 72) (4) Morley gilt loam, 6 to 12 percent slopes, mod- 
Casco silt loam, 0 to 6 percent slopes_._--__._- 7 Q) i) _ erately- eroded... oe cseeseeccel see te eee 5, 022 1.9 
Casco and Fox soils, 6 to 12 percent slopes, Morley soils, 6 to 12 percent slopes, severely 

moderately eroded_..--------------------- 54 C4) OTOGEO joc oe se et eee eee 63 (1) 
Colwood silt loam_.....--------------------- 214 .1 || Morley silt loam, 12 to 18 percent slopes, 
Colwood losin: -. 2 secu cawsccincJbesesesecses. 156 (!) moderately eroded_____.--.--------------- 1, 041 .4 
Digby loam, 0 to 2 percent slopes..-.-------- 2, 352 .9 || Morley silt loam, 18 to 25 percent slopes, 
Digby loam, 2 to 6 percent slopes.------------] 1, 788 7 moderately eroded____._.----------------- 402 ail 
Digby silt loam, 0 to 2 percent slopes........- 799 .3 || Morley silt loam, 25 to 35 percent slopes, 
Digby silt loam, 2 to 6 percent slopes_-_------ 199 od moderately eroded.____..----------------- 71 () 
Digby fine sandy loam, 0 to 2 pereent slopes-_. 176 .1 || Morley loam, 2 to 6 percent slopes_______----- 277 Pail 
Digby fine sandy loam, 2 to 6 percent slopes.__ 121 C) Nappanee silt loam, 0 to 2 percent slopes____-- 2, 254 8 
Bel silt loam ..2-- 2. .-6-2-5 esses ee 1, 467 .5 || Nappanee silt loam, 2 to 6 percent slopes._---- 488 | .2 
Fox loam, 2 to 6 pereent slopes 108 (2) Nappanee loam, 0 to 2 percent slopes. __---~-- 565 YY 
Genesee silt loam__-----.------------------- 461 ..2 || Pewamo gilty clay loam..-.-------.--.------ 58, 296 | 22,2 
Gravel pits. 52 2cesseccccc eee ene eecseees 115 () Pewamo silt loarm.o......---.-..-.--.----.-- 208 yak 
Fancy loam, 0 to 2 pereent slopes_-...-.----- 426 .2 |) Pewamo silty clay....--.------------------- 1, 471 6 
Haney loam, 2 to 6 percent slopes.-.-...-~--- 2, 533 120) “Quarry 22.3252 25 cseecec cube 205 a1 
Haney loam, 6 to 12 percent slopes, moderately Randolph silt loam, 0 to 2 percent slopes.----- 74 () 

CrOded ates settee Sos eae esaceesos * 249 . 1 || Rawson loam, 2 to 6 percent slopes_____------ 374 al 
Haney silt loam, 0 to 2 pereent slopes_.__-__.- 52 (!) Rawson loam, 6 to 12 pereent slopes, moder- 
Haney silt loam, 2 to 6 percent slopes__---__.- 214 vl ately eroded____--..-------- eine eee 161 ral 
Haney fine sandy loam, 0 to 2 percent slopes___ 53 (') Rawson silt loam, 2 to 6 percent slopes 76 Q) 
Haney fine sandy loam, 2 to 6 percent slopes___ 131 (") Rimer and Tedrow loamy fine sands, over clay, 
Haskins and Digby loams, over clay, 0 to 2 0 to 2 percent slopes._-..----------------- 48 (Q) 

percent slopes.__---.--------------------- 1,119 .4 j| Rimer and Tedrow loamy fine sands, over clay, 
Haskins and Digby loams, over clay, 2 to 6 2 to 6 percent slopes._-.------------------ 262 1 

percent slopes_-_----.-.-.----------------- 1, 939 .7 || St. Clair silt loam, 2 to 6 percent slopes..----- 33 a 
Haskins and Digby silt loams, over clay, 0 to 2 St. Clair silt loam, 6 to 12 percent slopes, mod- 

percent slopes_---_-.--------------------- 463 2 erately eroded._..-.---------------------- 117 () 
Haskins and Digby silt loams, over clay, 2 to 6 St. Clair silt loam, 12 to 25 percent slopes, 

pereent slopes.--------------------------- 295 ae moderately eroded..-----.--------.------- 42 () 
Haskins and Digby fine sandy loams, over clay, Seward fine sandy loam, 2 to 6 percent slopes-- 656 a2 

0 to 2 percent slones.____------------------ 68 () Shoals silt loam_______- - 4, 591 17 
Haskins and Digby fine sandy loams, over clay, Sloan silty clay loam 8, 150 3.1 

2 to 6 percent slopes_._------------------- 130 () Sloan silty clay loam, over limestone..-----.-- 98 (4) 
Hoytville silty clay loam_...--.------------- 7, 616 2. Spinks loamy fine sand, 2 to 6 percent slopes___ 7 (!) 
Hoytville silt loam.....--.----------------- 142 () Toledo silty clay loam_l...--_------.-------- 212 wl 
Hoytville silty clay_----------..------------ 3, 721 1.4 1) Tuseola loam, 2 to 6 percent slopes__.-------- 59 (1) 
Kibbie silt loam, 0 to 2 percent. slopes_._-__.-- 191 .1 || Tuseola silt loam, 2 to 6 percent slopes..------ Al (!) 
Kibbic loam, 0 to 2 pereent slopes____-_..---- 58 () Urban dandy 2.22 665.8 he tee let eae eee! 5, 808 2.2 
Lenawee silt loam_._...-..----------------- 119 () Wabash silty clay.._.---------------------- 238 Ji 
Linwood mittks.-..s2cc-sseeete cee ceceeeuce 55 () : Ponds, reservoirs, rivers.__---------- 1, 299 ao 
Madedand cstectc cose ceescoceeseeds 589 wie ——___|}— 
Millgrove silt loam -._ -| 3,055 12 Wotalic 26 le ee Seca oeses 262, 400 100. 0 
Millgrove loam_.-..-.----------+---~-s-===- 1, 350 5 ll 


ee en rr 


1 Less than 0.05 percent. 
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The description of the soil profile is a record of the 
soil layers and their characteristics as they occur in the 
field. The profiles of all the soils in the same series are 
similar to the profile described for the series. A more 
technical description of soil profiles is given in the section 
“Genesis, Morphology, and Classification of the Soils.” 


Belmore Series 


The Belmore series consists of nearly level to strongly 
sloping, light-colored, well-drained soils on beach ridges, 
stream terraces, and outwash plains. These soils devel- 
oped in loamy outwash over gravel and sand that con- 
tain a fairly large amount of loamy material and silt. 
The underlying material is at a depth of 40 inches or 
more. The Belmore soils generally occur near the mod- 
erately well drained Haney, the somewhat poorly drained 
Digby, and the very poorly drained Millgrove soils. 

The Belmore soils are droughty during prolonged dry 
periods. They do not require drainage. Most of the rain- 
fall is absorbed, and movement of water through the 
solum is moderately rapid. These soils are well suited to 
irrigation; they are very productive if they are irrigated. 

Because these soils are easy to work and warm up early 
in spring, they are well suited to early truck crops, wheat, 
and alfalfa. The fairly small amount of water held dur- 
ing the latter part of the growing season, however, limits 
the growth of crops that require a long growing season, 
such as corn and soybeans. Medium yields for general 
farm crops are common, and a good response to fertili- 
zer can be expected. 

Representative profile of 1 Belmore loam: 

0 to 8 inches, dark grayish-brown, friable loam; slightly acid. 

8 to 11 inehes, yellowish-brown, friable loam; slightly acid. 

abo a inches, dark-brown, firm sandy clay loam; slightly 
acid, 

25 to 40 inches, dark-brown, firm gravelly sandy clay loam; 
slightly acid. 

40 inches +, pale-brown fine gravel and sand that contains 
some silt and clay; caleareous. 

The texture of the surface layer ranges from loam to 
sandy loam, but the areas of sandy loam are too small to 
be mapped separately. The color of the surface layer is 
dark brown in some areas. The depth to limy material 
ranges from 40 to about 60 inches. In most places the 
underlying fine gravel and sand exhibit some degree 
of stratification. Clay or clay loam, calcareous till, or 
lacustrine clay are below a depth of 4 feet in some places. 

Belmore leam, 0 to 2 percent slopes (Bm).—This nearly 
level soil most commonly occurs on the tops of the larger 
beach ridges. In places it is on the higher parts of the 
stream’ terraces and outwash plains. It retains moisture 
somewhat better than the more sloping areas. This soil 
is well suited to all the crops commonly grown in the area. 
In a few places spots of sandy soils that are too small to be 
mapped separately are included. (Capability unit I-1) 

Belmore loam, 2 to 6 percent slopes (BmB).—This is 
the most extensive Belmore soil mapped in this county. 
Tt is generally on’ the crests of beach ridges, but a few 
areas are on the gently sloping parts of the stream. ter- 
races and outwash plains (fig. 23). This soil is well 
suited to the crops common to the area, but it is subject 
to erosion. In a few places spots of sandy soils that are 
too small to be mapped separately are included. (Capa- 
bility unit ITe—-2) 


Figure 23.—A typical area of Belmore loam, 2 to 6 percent slopes, 
in the northwestern part of Allen County, north of Delphos. The 
picture was taken looking south toward a beach ridge.¥ 


Belmore loam, 6 to 12 percent slopes, meocerately 
eroded (8mC2).—Most of this soil is on the steeper flanks 
of the beach ridges and on the terrace slopes adjacent to 
streams. About half of the original surface layer has been 
lost through erosion; as a result, the present plow layer is 
composed partly of material that was formerly subsoil. 
Cultivation is somewhat restricted because of the slope 
and hazard of erosion. Included are a few s¥ghtly eroded 
areas that are too small to be mapped separately. (Capa- 
bility unit IITe—1) 

Belmore loam, 12 to 18 percent slopes, moderately 
eroded (BmD2).—This soil is mainly on the terrace 
breaks adjacent to stream bottoms. These areas are 
short and narrow; therefore they can rarely be farmed as 
separate units. About half of the original surface layer 
has been lost through erosion, and as a result, the present 
plow layer is composed partly of material that was formerly 
subsoil. Intensive measures to control erosion must be 
applied if crops are to be grown. A few fairly steep areas 
that are too small to be mapped separately are included in 
the mapped areas of this soil. (Capability unit [Ve~1) 


Blount Series 


In the Blount series are nearly level to sloping, light- 
colored, somewhat poorly drained soils on till plains and 
moraines. The soils developed in clay loam or silty clay 
loam glacial till. The Blount soils generally occur near 
the very poorly drained Pewamo soils (fig. 24), which 
are in lower lying areas, and with the moderately well 
drained, sloping Morley soils. 

The Blount soils are slow in permeability and high in 
moisture-supplying capacity. They are low to medium in 
content of organic matter and in natural fertility. Be- 
cause the soils are normally medium to strongly acid, 
periodic applications of lime are needed. . ; 

These soils are used mainly for grain crops and occa- 
sionally for pasture or trees. The sloping areas are likely 
to erode if they ave cultivated intensively without meas- 
ures to control erosion. Wetness is the major problem 
on the nearly level to gently sloping, slightly eroded soils; 
therefore, drainage is needed to obtain maximum yields. 
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Figure 24.—An area of Blount silt loam, with an area of Pewamo 
silty clay loam in the drainageways. 


Representative profile of a Blount silt loam: 

0 to 10 inches, dark grayish-brown, friable silt loam; slight- 
ly acid. 

10 to a ee light yellowish-brown, friable clay loam with 
a few, faint, brownish-yellow mottles; medium to strong- 
ly acid. 

11 i a7 ines, brown, firm clay loam with common, distinct, 
yellowish-brown mottles; strongly acid. 

17 to 25 inches, dark grayish-brown, very firm clay with 
comnion, distinet, strong-brown mottles; slightly acid. 

25 to 88 inches +, dark-brown, firm silty clay loam till with 
common, distinct, olive-gray mottles; calcareous. 

The surface layer ranges from silt loam to loam. The 
depth to mottling ranges from about 8 to 15 inches, and 
the depth to calcareous till, from 18 to about 36 inches. 

Where the Blount soils occur on the kamey part of the 
St. Johns moraine in the southwestern part of Auglaize 
Township and in the extreme southeastern part of Perry 
Township, they are underlain in a few places by thin 
seams of sand and fine gravel. These areas are slightly 
better drained than most other areas of the Blount soils. 
In some places the soils on this moraine also have a fairly 
large amount of large stones and boulders that occur as a 
thin mantle immediately over or within the first 18 
inches of the calcareous glacial till. 

Blount silt loam, 0 to 2 percent slopes (Bo).—This 
nearly level soil is generally in areas of the glacial till 


plains. It also occurs, less commonly, on the tablelike 
flats on top of the sloping areas of the moraines. This 
soil is generally associated with the Pewamo soils. If it 


is drained, it is moderately well suited to the crops com- 
monly grown in the area. 

In a few places spots of sandy soils that are too small 
to be mapped separately are included in the mapped 
areas of this soil. (Capability unit TIw-4) 

Blount silt loam, 2 to 6 percent slopes (BoB).—This 
soil is mainly on the gently sloping parts of moraines, but 
a few gently sloping areas are adjacent to stream bottoms. 
It is most commonly associated with the Morley soils. 
If it is drained, this soil is moderately well suited to all 
the crops commonly grown in the county. 
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Small areas of Blount silt loam, 0 to 2 percent slopes, 
are included in the mapped areas of this soil. Also 
included are a few spots of sandy soils. The included 
areas are too small to be mapped separately. (Capability 
unit TTlw-4) 

Blount silt loam, 2 to 6 percent slopes, moderately 
eroded (BoB2).—This soil generully has stronger slopes 
than the other Blount soils mapped in the county. It is 
mainly adjacent to stream valleys. About half of the 
original surface layer has been lost through erosion; 
therefore, the present plow layer is composed partly of 
material that was formerly subsoil. Drainage and meas- 
ures to control erosion are needed to obtain maximum 
yields. A few areas of Morley soils, too small to be 
mapped separately, are included in the mapped areas of 
this soil. (Capability unit ITTe—2) 

Blount loam, 0 to 2 percent slopes (Bn).—This soil is 
generally at a slightly higher elevation than the Blount 
silt loams. It is commonly adjacent to areas of those 
soils, and it also occurs next to beach ridges. The surface 
layer contains more sand than that of the Blount silt 
loams. As a result, this soil is easier to till. The loamy 
material is 18 inches or less thick. If this soil is drained, 
it is moderately well suited to all the crops commonly 
grown in the area. In a few places spots of sandy soils 
that are too small to be mapped separately are included. 
(Capability unit IIw-4) 

Blount loam, 2 to 6 percent slopes (8nB).—This gently 
sloping soil is on low ridges and knolls on till plains and 
moraines. It is generally adjacent to the Blount silt 
loams, and it is also near the soils of beach ridges and 
terraces. This soil has more sand in the plow layer than 
the Blount silt loams. The loamy material is less than 
18 inches thick, If the soil is drained, it is moderately . 
well suited to all the crops commonly grown in the county. 
Included in the mapped areas of this soil are sandy areas 
that are too small to be mapped separately. (Capability 
unit IIw-4) 


Borrow Pits (B p) 


This miscellaneous land type is made up of excavated 
areas from which the soil material has been removed for 
use in the building of highways and in other construction. 
As a result, the original soil profiles have been altered in 
some places, and in other areas little soil material remains. 


Casco Series 


The Casco series consists of light-colored, well-drained, 
shallow soils on stream terraces along the Auglaize River. 
These soils are also scattered across the kamey portion of 
the St. Johns moraine. They developed in silty or loamy 
outwash underlain by calcareous, stratified sand and 
gravel at a depth of 10 to 24 inches. The Casco soils 
generally are near the Fox soils. 

The Casco soils are fairly low in natural fertility and 
generally need small applications of lime. They are 
easily worked, but they are droughty. Runoff is moder- 
ately slow to rapid, and permeability is rapid. These 
soils are well drained, but the steeper areas are subject to 
severe erosion. 

The Casco soils ure generally cultivated, but the steeper 
areas are in permanent pasture and trees. Many areas of 
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Casco soils have been exploited as gravel pits because 
these soils are underlain by clean gravel. Some of these 
areas are small, but it is not uncommon to find many of 
them on one farm. Most of the gravel pits, however, 
have long been exhausted. 

Representative profile of a Casco silt loam: 

0 to 5 inches, dark-brown, friable silt loam; medium to 
slightly acid. 

5 to 12 inches, dark yellowish-brown, friable silty clay loam 
containing a few pebbles as much as 1 inch in diameter; 
medium acid. 

12 to 18 inches, dark-brown, firm clay to clay loam contain- 
ing a few pebbles and stones as much as 5 inches in 
diameter; slightly acid. 

18 to 23 inches, dark-brown, friable gravelly clay loam con- 
‘taining fragments of gravel and limestone rock as much 
as 10 inches in diameter; calcareous, 

23 to 29 inches +, loose gravelly coarse sandy loam; cal- 
careous, 

The depth to calcareous gravel and sand ranges from 
10 to 24 inches, and the thickness of the upper layers 
varies accordingly. In places the underlying gravel and 
sand are not. stratified. Also, in a few places there is a 
layer of reddish-brown sandy clay loam or gravelly clay 
loam above the underlying gravel and sand. 

Casco silt loam, @ to 6 percent slopes (CaB).—This 
nearly level to gently sloping soil is in areas of stream 
terraces, generally adjacent to the stream valleys. Most 
of the gentle slopes are short and are rarely farmed as a 
unit. Droughtiness is the main problem in managing 
this soil. 

This soil is well suited to small grains and alfalfa. Tt is 
not well suited to corn and soybeans, but those crops are 
commonly grown. Periodic applications of lime and a 
complete fertilizer are needed for maximum yields. 
Included in the mapped areas of this soil are a few mod- 
erately eroded areas that are too small to be mapped 
separately. (Capability unit ITIs~1) 

Casco and Fox soils, 6 to 12 percent slopes, moderately 
eroded (CfC2).—This undifferentiated mapping unit 
contains both Casco and Fox soils. The soils of the two 
series occur in such an irregular pattern that it would have 
been difficult.to map them separately. A representative 
profile of a Fox soil is described under the Fox series. 
The soils of this mapping unit are mainly on the short 
terrace breaks adjacent to stream valleys and are gen- 
erally associated with the Morley soils. 

Casco and Fox soils, 6 to 12 percent slopes, moderately 
eroded, are droughty. Runoff is rapid and consequently 
causes erosion. Much of the original surface layer has 
been lost through erosion, and as a result, the present 
plow layer is composed of a mixture of material from the 
original surface layer and from the subsoil. These soils 
are used mainly for pasture and trees, but a few small 
areas are used for field crops. A few areas where the 
slope is more than 12 percent are included in the mapped 
areas of these soils. (Capability unit I1Te-1) 


Colwood Series 


In the Colwood series are dark-colored, very poorly 
drained soils on broad flats of the lake plain. The soils 
developed in silty or loamy material underlain by strati- 
fied silt and fine sand that contains some clay. These 
soils are generally near the Tuscola and Kibbie soils, 
which are better drained. In places the Colwood soils 
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also occur near soils of stream terraces and beach ridges. 

The Colwood soils are high in content of organic matter 
and in natural fertility. They are highly productive, and 
lime is needed in only a few places. “Runoff is ponded to 
very slow, permeability is moderate, and moisture-supply- 
ing capacity is very high. ; 

These soils are used chiefly for cultivated crops; few 
areas are used for pasture or as woodland. The Colwood 
soils are easily tilled, and crops grown on them respond 
well to good management. Effective drainage can be 
achieved by properly placed tile lines. 

Representative profile of a Colwood silt loam: 

0 to 9 inches, very dark gray, friable silt loam; slightly acid 
to neutral. 

9 to 20 inches, dark grayish-brown, friable loam mottled 
with yellowish brown; neutral. 

20 to 40 inches, light brownish-gray, friable sandy clay loam 
mottled with yellowish brown: neutral. 

40 to 50 inches +, gray, stratified fine sand, very fine sand, 
and silt with thin lenses of clay; a few brownish-yellow 
and light yellowish-brown mottles; friable; calcareous. 

The texture of the surface layer ranges from silt. loam 
to loam, and that of the subsoil, from loam or very fine 
sandy loam to sandy clay loam. The depth to limy ma- 
terial is generally about 40 inches, but in some areas the 
limy material is as deep as 60 inches. 

Colwood silt loam (Cw).—This is the most extensive 
soil of the Colwood series, It is on the broad flats of the 
lake plains, near beach ridges and areas of outwash 
material. Associated with this soil are the Tuscola, 
Kibbie, and Hoytville soils. This soil responds well to 
tile drainage. It is easily tilled and is well suited to all the 
crops commonly grown in the county. Included in the 
mapped areas of this soil are a few areas of Lenawee soils 
that are too small to be mapped separately. (Capability 
unit [Tw-5) 

Colwood loam (Co).—This soil is generally on the flats 
of the lake plains near the base of beach ridges, but it 
also occurs on the very slight rises of the lake plains, 
near the Hoytville soils. This soil contains more sand 
in its surface layer than Colwood silt loam. It responds 
well to tile drainage and is well suited to all the crops 
commonly grown in the county. A few areas of Mill- 
grove soils, which are too small to be mapped separately, 
are included. (Capability unit [Tw—5) 


Digby Series 


The Digby series consists of light-colored, somewhat 
poorly drained soils on beach ridges, outwash plains, and 
stream terraces. These soils developed in loamy material 
that is underlain by poorly sorted gravel and sand at a 
depth of 24 to 48 inches or more. _Some of the Digby soils 
are underlain by clay at a depth of 36 to 48 inches. These 
soils are mapped with the Haskins soils as undifferentiated 
units and are described under the Haskins series. The 
Digby soils generally occur near the moderately well 
drained Haney soils and the poorly drained Millgrove 
soils. 

Surface drainage is slow to moderate. Permeability is 
somewhat restricted, and consequently, these soils may 
be saturated for short intervals, especially during exces- 


sively wet periods. Wetness is more severe in areas where 


the underlying material is glacial till, rather than gravel 
and sand. The Digby soils respond better to tile drainage 
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than most of the other light-colored, somewhat poorly 
drained soils mapped in the county because Digby soils 
have sand in the subsoil and are underlain by sandy and 
gravelly material. Moisture-supplying capacity is mod- 
erate, and the content of organic matter is low. Regular 
applications of lime and fertilizer are needed for maxi- 
mum yields. 

Most of the acreage of Digby soils is cultivated. Much 
of the acreage on beach ridges is managed intensively for 
truck farming. Crops grown on these soils respond well 
to good management. 

Representative profile of Digby loam: 

0 to 9 inches, dark grayish-brown, friable loam ; slightly acid. 

9 to 17 inches, brown, friable clay loam with brownish mot- 
tles; strongly acid. 

17 to 85 inches, brown to dark grayish-brown, firm sandy 
clay loam with yellowish-brown and strong-brown mottles; 
medium acid. 

35 to GO inches ++, gray gravelly loamy sand; loose; neutral. 

The texture of the surface layer is loam, silt loam, or 
fine sandy loam. The subsoil is dominantly clay loam or 
sandy clay loam, but it ranges to heavy loam or heavy 
sandy loam. The thickness of the underlying sandy and 
gravelly deposits ranges from 1 foot to several feet. Fine- 
textured glacial till or lake-laid material is normally 
below a depth of 48 inches. Some of the Digby soils, 
however, are underlain by fine-textured material at a 
depth of 36 to 48 inches and are mapped with the Haskins 
soils as undifferentiated units, 

Digby loam, 0 to 2 percent slopes (Dm).—This is the 
most extensive soil of the Digby series. It is normally 
on low-lying, secondary beach ridges and on slightly 
elevated flats on the stream terraces. In most places 
this soil is near the Haney and Millgrove soils, but in 
some places it is near the Haskins soils. If this soil is 
drained, it is moderately well suited to all the crops 
oa grown in the county. (Capability unit 
IIw-3) 

Digby loam, 2 to 6 percent slopes (DmB).—This soil 
generally occurs near the base of gently sloping flanks 
of beach ridges and on stream terraces and outwash 
plains. Common associates are the Haskins, Millgrove, 
and Haney soils. This soil is moderately well suited to 
all the crops commonly grown in the area if it has been 
tile drained. Crops grown on it respond well to good 
management. (Capability unit IIw-3) 

Digby silt loam, 0 to 2 percent slopes (Ds).—This 
nearly level soil is generally on the slightly elevated 
areas of outwash plains and stream terraces, but in places 
it occurs on elevated flats of large beach ridges. It is 
normally associated with the Millgrove, Hoytville, and 
Pewamo soils. This soil has less sand in the surface 
layer than Digby loam. It is moderately well suited to 
all the crops commonly grown in the county if it has 
been tile drained. Crops grown on this soil respond well 
to good management. (Capability unit IIw-3) 

Digby silt loam, 2 to 6 percent slopes (DsB).—This 
genlty sloping soil is mainly in areas of outwash plains 
and stream terraces, but it is also in isolated areas on 
till and lake plains and in a few places on beach ridges. 
It is associated with the Haney, Millgrove, Haskins, 
Blount, Nappanee, Hoytville, and Pewamo soils. This 
soil has less sand in the surface layer than Digby loam. 
It is moderately well suited to all the crops commonly 
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grown in the area if it has been tile drained. Included 
in the mapped areas of this soil are a few moderatel 
sloping and moderately eroded areas that are too small 
to be mapped separately. (Capability unit IIw—3) 

Digby fine sandy loam, 0 to 2 percent slopes (Db).— 
This soil is on slightly elevated flats in the northeastern 
part of the county. It is commonly associated with the 
Rimer, Tedrow, Seward, and Spinks soils and with the 
sandy outwash soils of the till plains. This soil has more 
fine sand in the surface layer than Digby loam, and as 
a result, it is easy to till. It is moderately well suited 
to all the crops commonly grown in the county, but tile 
drainage is needed for maximum yields. (Capability 
unit Tlw-3) 

Digby fine sandy loam, 2 to 6 percent slopes (DbB).— 
This gently sloping soil occurs mainly on stream terraces 
in association with the Haney, Belmore, Blount, and 
Morley soils. It is easy to till and is moderately well 
suited to all the crops commonly grown in the area, 
Tile drainage, however, is needed for the best yields. 
(Capability unit [Iw-3) 


Eel Series 


In the Eel series are light-colored, moderately well 
drained soils on the slightly elevated parts of flood plains. 
These soils occur more commonly along large streams 
than along small ones. They developed in. medium- 
textured, alluvial material that washed mainly from high- 
ly calcareous glacial till soils of the uplands. They gen- 
erally occur near the well-drained Genesee and the im- 
perfectly drained Shoals soils. In some places they are 
near the Sloan soils. 

Runoff is slow, permeability is moderate, and moisture- 
supplying capacity is high. Natural fertility is moder- 
ately high; lime is seldom needed. 

The areas of Eel soils that are accessible and large 
enough to till are used for cash-grain or general farm- 
ing. Small areas that are not easily accessible are gen- 
erally in pasture or trees, or they remain idle. Flooding 
is a major threat, especially in winter and spring. As a 
result, wheat and similar crops are not suitable. 

Representative profile of Kel silt loam: 

0 to 8 inches, dark grayish-brown, friable silt loam; neutral. 

8 to 24 inches, dark-brown, friable silt loam; neutral to 
slightly acid. : 

24 to 46 inches +, dark-brown, friable silt loam with many 
gray and dark-gray mottles; slightly acid. 

_ The texture of the soil material in the profile ranges 
from loam or silt loam to silty clay loam. In most areas 
the soil material is stratified; the lower strata range from 
medium textured to sandy. 

Eel silt loam (Em).—This is the only Eel soil mapped 
in the county. It is on the elevated parts of the first 
bottoms and is flooded occasionally in winter and spring. 
This soil needs tile drainage only in small wet areas. It 
is well suited to all the crops commonly grown in the 
county, except wheat, which occasionally may be flooded. 
Crops grown on this soil respond well to good 
management. 

The mapped areas of Eel silt loam have a texture that 
is nearly silty clay loam, and there are numerous inclusions 
of Eel silty clay loam. Also included are small sandy 
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areas that are too small to be mapped separately and a 
few spots where the slope is as much’as 4 percent. (Capa- 
bility unit IIw-1) 


Fox Series 


The Fox series consists of light-colored, well-drained 
soils, mainly on the stream terraces along the Auglaize 
River. The soils are also on kames of the St. Johns 
moraine. They developed in silty or loamy outwash un- 
derlain by stratified, calcareous gravel and sand at a 
depth of 24 to 42 inches. These soils generally occur 
near the Casco, Morley, and Blount soils, and with soils 
of the first bottoms, 

The Fox soils are moderately permeable, and. their 
moisture-supplying capacity is low to moderate. Runoff 
is slow to moderate. Natural fertility is low; therefore, 
regular applications of lime and fertilizer are needed for 
the best yields. These soils are somewhat droughty. 

The Fox soils are easily worked; they are well suited 
to early truck crops. Most of the areas are cultivated 
and are used for general farming. 

Representative profile of Fox loam: 

0 to 8 inches, dark grayish-brown, friable loam; slightly acid. 
8 to 11 inches, brown, friable loam; slightly acid. 

11 to 27 inches, dark yellowish-brown to dark-brown, firm 
sandy clay loam; medium acid. ‘ 
27 to 35 inches, very dark grayish-brown, very firm gravelly 
clay; slightly acid. 
35 to 46 inches +, 

calcareous. 

Fox loam, 2 to 6 percent slopes (FoB).—This is the 
only Fox soil mapped in the county. It is subject to ero- 
sion if it is cultivated. In some years this soil is subject 
to drought, and it is therefore not so well suited to corn 
and soybeans as most of the other soils in the county. 

Included in the mapped areas of this soil are a few areas 
of Fox silt loam and of Fox sandy loam. Also included 
are some nearly level Fox soils. The included areas are 
- oO to be mapped separately. (Capability unit 

e-2 


stratified, loose gravel and sand; 


Genesee Series 


In the Genesee series are brown, well-drained, nearly 
level to gently sloping soils on the slightly elevated areas 
of the flood plains. The soils are more commonly along 
large streams than along small ones. These soils devel- 
oped in mildly alkaline, medium-textured, alluvial ma- 
terial that washed from highly calcareous glacial till 
soils of the uplands. They generally occur near the Eel 
and Shoals soils. 

The Genesee soils are subject to occasional flooding in 
winter and spring. Runoff is slow, permeability is mod- 
erate, and moisture-supplying capacity is high. Agricul- 
tural drainage is not needed for maximum yields. Al- 
though flood-control measures are desirable, they are 
not generally practical. ‘These soils are easy to work, and 
crops grown on them respond well to good management. 

Representative profile of Genesee silt loam: 

0 to 9 inches, dark-brown, friable silt loam; slightly acid to 
mildly alkaline. 


9 inches +, dark-brown, friable silt loam or loam; slightly 
acid to mildly alkaline. 


Genesee silt loam (Gn).—This is the only soil of the 
Genesee series mapped in the county. It is highly pro- 
ductive and is well suited to all the crops commonly 
grown in the county. Most areas of this soil are nearly 
level, but some small areas have slopes of 2 to 4 percent. 

A few acres of a very dark brown silt loam, not exten- 
sive enough to be mapped separately, are mceluded in 
some of the mapped areas of this soil. Also included are 
small areas of Genesee loam and Genesee silty clay loam. 
(Capability unit IIw—1) 


Gravel Pit (Gp) 


This miscellaneous land type consists of open excava- 
tions in which the upper layers of the soils have been re- 
moved so that the underlying gravelly material can be 
excavated. It is on gravelly beach ridges and in areas of 
local outwash. This land type is generally associated 
with soils of the Belmore, Casco, and Fox series. 


Haney Series 


In the Haney series are light-colored, moderately well 
drained soils on beach ridges, stream terraces, and out- 
wash plains. The soils developed in medium-textured to 
moderately coarse textured outwash or beach deposits 
over poorly sorted calcareous gravel and sand. The 
gravel and sand are generally at a depth of 24 to 42 
inches. These soils generally occur near the well-drained 
Belmore, the somewhat poorly drained Digby, and the 
very poorly drained Millgrove soils. 

The Haney soils are not droughty during seasons of 
normal rainfall. Runoff is slow to medium, and perme- 
ability and moisture-supplying capacity are moderate. 
Except in an occasional seep spot, tile drainage is not 
needed. These soils are low in content of organic matter. 
They are also low in phosphorus and medium in potas- 
sium. They are generally slightly acid. 

The Haney soils are used almost entirely for culti- 
vated crops. They are well suited to specialty crops, 
such as ornamental crops and truck crops, because they 
are easy to work. Crops grown on these soils respond 
well to good management. 

Representative profile of a Haney loam: 

0 ea inches, dark grayish-brown, friable loam; slightly 
acid. 

11 to 18 inches, dark-brown, friable loam that contains some 
fine gravel; medium acid. 

18 to 86 inches, yellowish-brown clay loam that contains con- 
siderable fine gravel; dark grayish-brown and light brown- 
ish-gray mottles; medium acid in upper part and slightly 
acid in lower part. 

36 to 42 inches +, mottled yellowish-brown, yellow, gray, 
and strong-brown, gravelly and sandy material that con- 
tains considerable silt and clay; calcareous. 

The texture of the subsoil ranges from clay loam to 
sandy clay loam. Depth to the underlying gravelly and 
sandy material ranges from 24 to 42 inches, but it is gen- 
erally between 28 and 86 inches. Fine-textured glacial 
till or lake-laid material is below a depth of 48 inches in 
some places. 

Haney loam, 0 to 2 percent slopes (Hd),—This soil is. 
on elevated flats on the beach ridges, stream terraces, 
and outwash plains. It is generally associated with the 
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Digby and Belmore soils. This soil is well suited to all 
the crops commonly grown in the county. Tile drainage 
is needed only in excessively wet spots. 

Included in the mapped areas of this soil are a few 
areas of fine sandy loam, Also included are a few areas of 
a reddish soil of the Vaughnsville series, which is not 
mapped in this county. The included areas are too small 
to be mapped separately. (Capability unit I-1) 

Haney loam, 2 to 6 percent slopes (HdB).—This is the 
most extensive Haney soil mapped'in Allen County. It 
is commonly along the flanks of beach ridges, but in places 
it is on stream terraces. Associated with it are the Bel- 
more and Digby soils. This soil is well suited to all the 
crops commonly grown in the county. Tile drainage is 
needed only in some seep spots. 

Included in the mapped areas of this soil are a few mod- 
erately eroded areas and a few areas of fine sandy loam. 
In some areas on the beach ridges a reddish soil of the 
Vaughnsville series, which is not mapped in this county, 
isincluded. The included arens are too small to be mapped 
separately. (Capability unit Te-1) 

Haney loam, 6 to 12 percent slopes, moderately eroded 
(HdC2) —-This moderately sloping soil is mainly on 
stream terraces. It is associated with the Belmore and 
Digby soils and with soils of the first bottoms. About 
half of the original surface layer has been lost through 
erosion, and therefore the present plow layer is composed 
partly of material that was formerly subsoil. Because 
of the slope and degree of erosion, the cropping system 
should be less intensive than that used for other soils of 
the Haney series. 

Included in the mapped areas of this soil are a few 
areas of silt loam and fine sandy loam and some slightly 
eroded areas. In some places on beach ridges, a reddish 
soil of the Vaughnsville series, which is not mapped in 
Allen County, is included. The included areas are too 
small to be mapped separately. (Capability unit [[Te-1) 

Haney silt loam, 0 to 2 percent slopes (Hf).—This soil 
is normally on the slightly elevated flats on the stream 
terraces and outwash plains in the southeastern part of 
the county. It is commonly associated with the Digby, 
Haskins, and Blount soils. This soil has less sand in 
the surface layer than Haney loam. However, it is well 
suited to all the crops commonly grown in the county. 
(Capability unit I-1) 

Haney silt loam, 2 to 6 percent slopes (HfB).—This 
gently sloping soil is on stream terraces and outwash 
plains, where it is generally associated with the Belmore, 
Digby, Blount, and Morley soils. In some places it is 
near soils of the first bottoms. This soil is well suited to 
all the crops commonly grown in the county. Tile 
drainage is needed only in seep spots. Included in the 
mapped areas of this soil are a few moderately eroded 
areas that are too small to be mapped separately. (Capa- 
bility unit ITe—1) : 

Haney fine sandy loam, 0 to 2 percent slopes (Ha). — 
This soil is on slightly elevated flats on the stream terraces 
and outwash plains in the southeastern part of the county. 
Tt is most commonly associated with the Belmore, Digby, 
Millgrove, and Montgomery soils, but in places it is near 
the Rimer, Tedrow, and Seward soils. This soil has 
more fine sand in the surface layer than Haney loam, and 
therefore it is easy to till. Tt is well suited to all the crops 
commonly grown in the county. (Capability unit I-1) 


Haney fine sandy loam, 2 to 6 percent slopes (HaB) — 
This gently sloping soil is on stream terraces and outwash 
plains in the southeastern part of the county. It is 
most commonly associated with the Belmore, Digby, 
Blount, Morley, and Montgomery soils, but in places it 
is near the Rimer, Tedrow, and Seward soils. This soil 
is well suited to all the crops commonly grown in the 
county. Included in the mapped areas of this soil are 
a few small areas of sandy loam and a few small areas 
that are moderately eroded, (Capability unit ITe-1) 


Haskins Series 


The Haskins series consists of light-colored, somewhat 
poorly drained soils on beach ridges or remnants of 
beach ridges, on stream terraces, and on some of the 
high parts of moraines. These soils developed in med- 
ium-textured, lake-laid material or local outwash, 18 to 
36 inches thick. They are underlain by calcareous, lacus- 
trine clay or clay loam or by calcareous glacial till of clay 
loam texture. The Haskins soils generally occur near the 
moderately well drained or well drained Rawson soils and 
are also near the very poorly drained Millgrove soils that 
are underlain by clay. 

The Haskins soils are not mapped separately in this 
county. They are mapped with the Digby soils as un- 
differentiated units, because the Haskins and Digby soils 
that overlie clay are so intermingled and occur in such 
an irregular pattern that it would have been difficult to 
map them separately. A representative profile of a Dig- 
by loam that is underlain by sand is described under the 
Digby series. 

Runoff is slow. Permeability is moderate in the subsoil 
but very slow in the fine-textured underlying material. 
Consequently, the soils become saturated during wet per- 
iods, and drainage is needed. For best results, tile should 
be placed on or above the compact underlying material. 
The natural fertility and content of organic matter are 
fairly low; as a result, the soils need regular applications 
of lime and fertilizer for the best yields. 

The Haskins soils are used mainly for cultivated crops 
and occasionally for pasture and trees. They are easy to 
till, and crops grown on them respond well to good man- 
agement. 

Representative profile of a Haskins loam: 

0 to 8 inches, dark grayish-brown; friable loam that contains 
a. few small pebbles; strongly acid. 

8 to 14 inches, brown, friable loam mottled with yellowish 
brown; contains a few small pebbles; strongly acid. 

14 to 27 inches, yellowish-brown to dark grayish-brown, fri- 
able sandy clay loam mottled with brown to very dark 
brown; contains some small pebbles; strongly acid in 
upper part and slightly acid to neutral in lower part. 

27 to 81 inches, dark yellowish-brown, very firm heavy sandy 
clay loam mottled with yellowish brown, very dark brown, 
‘and dark brown; neutral. 

81 to 49 inches +, dark grayish-brown, compact clay loam 
glacial till with numerous fragments of shale and lime- 
stone; mottled with yellowish brown; calcareous. 

The reaction of the surface layer ranges from neutral 
to strongly acid. In most places the texture of the sub- 
soil is sandy clay loam to clay loam, but in some places 
it is loam. Depth to the fine-textured glacial till or lake- 
laid material ranges from 18 to 36 inches, but in most 
places it is between 24 and 36 inches. Fine or medium- 
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sized gravel generally occurs throughout the soil profile 
in variable amounts. 

Haskins and Digby loams, over clay, 0 to 2 percent 
slopes (Hk).—This undifferentiated mapping unit con- 
tains Haskins soils, Digby soils, or both. These soils are 
somewhat similar in their characteristics. They overlie 
clay and occur in such an intermingled pattern that it 
was not practicable to separate them. These soils 
generally are on low-lying beach ridges in the northern 
part of Allen County, where they occur near the Nappanee, 
Blount, and Hoytville soils and with the Millgrove soils 
that overlie clay. The soils of this mapping unit are 
easy to till. If they are drained, they are moderately 
well suited to all the crops commonly grown in the area. 
(Capability unit [Iw-4) 

Haskins and Digby loams, over clay, 2 to 6 percent 
slopes (HkB).—These soils are on the gentle slopes of 
low-lying beach ridges and on terraces along the larger 
streams where outwash deposits are shallow. They are 
also in some isolated areas on the higher parts of the 
glacial till plains. They occur near the Blount, Hoytville, 
and Pewamo soils, and the Millgrove soils that overlie 
clay. If the soils of this mapping unit are drained, they 
are easy to till and are moderately well suited to all the 
crops commonly grown in the county. Included are a 
few moderately eroded areas that are too small to be 
mapped separately. (Capability unit [Tw—4) 

Haskins and Digby silt loams, over clay, 0 to 2 percent 
slopes (Hm).—These soils are on low-lying beach ridges, 
on remnants of beaches, and in areas on the till plains 
where deposits of outwash are shallow. They occur near 
soils of the Nappanee, Blount, Hoytville, and Pewamo 
series. These soils have less sand in the surface layer 
than the Haskins and Digby loams. If these soils are 
drained, they are moderately well suited to all the crops 
commonly grown in the county. (Capability unit ITw-4) 

Haskins and Digby silt loams, over clay, 2 to 6 percent 
slopes (HmB).—These soils are mainly in gently slopin 
areas of beach remnants, shallow stream terraces, and 
outwash plains, where they are near the Blount and Hoyt- 
ville soils. They are also in small areas scattered across 
the glacial till plains and moraines, where they are near 
the Blount soils. They have less sand in their surface 
layer than the Haskins and Digby loams. If these soils 
are drained, they are moderately well suited to all the 
crops commonly grown in the area. (Capability unit 
IIw-4) 

Haskins and Digby fine sandy loams, over clay, 0 to 2 
percent slopes (Hh).—The soils of this mapping unit are 
mainly in the northern part of the county, where they are 
near the sandy soils of the Rimer, Tedrow, and Seward 
series. These soils contain more fine sand than the 
Haskins and Digby loams. If they are drained, they are 
moderately well suited to all the crops commonly grown 
in the county. (Capability unit [Iw—4) 

Haskins and Digby fine sandy loams, over clay, 2 to 6 
percent slopes (HhB).—These soils are mainly on the 
gently sloping parts of stream terraces and outwash plains, 
where they are generally associated with the sandy soils 
of the Rimer, Tedrow, and Seward series. The soils of 
this mapping unit contain more fine sand than the Haskins 
and Digby loams and therefore they are easier to till. 
If they are drained, they are moderately well suited to all 
the crops commonly grown in the area. (Capability unit 
IIw-4) 


Hoytville Series 


In the Hoytville series are deep, dark-colored, very 
poorly drained soils on the broad flats of lake plains in 
the northern part of Marion Township, in the western 
part of Sugar Creek Township, and in the extreme 
northwestern part of Monroe Township. These soils de- 
veloped in fine-textured glacial till that has been re- 
worked by the waters of glacial lakes. Some of the soils 
have an overburden of coarser textured material, as 
much as 12 inches thick, that overlies the clay till. The 
depth to calcareous material is normally 38 to 50 inches. 
The Hoytville soils occur near the imperfectly drained 
Nappanee soils and the moderately well drained St. 
Clair soils. 

Runoff is ponded or very slow, permeability is slow or 
very slow, and moisture-supplying capacity is high. The 
natural fertility is high; lime 1s needed only occasionally. 

Most of these soils are used for cash-grain farming. 
The main crops are corn, soybeans, wheat, oats, and hay. 
Some specialty crops, such as tomatoes, sugar beets, and 
pumpkins, are grown. ; 

Tile drainage is:needed to farm these soils successfully. 
Because the soil material has good structure, tile are 
effective in removing excess water. Surface drains help 
remove excess surface water, reduce ponding, and aid 
drainage. Poor tilth can be caused by excessive cultiva- 
tion or by cultivating the soils when they are wet. Con- 
sequently, the effectiveness of tile is reduced, tillage is 
difficult, and crop yields are lowered. The Hoytville soils 
are generally plowed in fall because they are wet in 
spring. 

Representative profile of a Hoytville silty clay loam: 

0 to 8 inches, very dark gray, firm silty clay loam; slightly 
acid to neutral. 

8 to 22 inches, dark-gray, very firm silty clay with dark 
yellowish-brown and dark grayish-brown mottles; neutral. 

22 to 48 inches, gray, very firm silty clay with light olive- 
brown mottles; neutral. 

48 to 68 inches, gray, very firm clay till with yellowish- 
brown mottles and many small fragments of shale and 
limestone; calcareous. 

68 inches +-, brown, firm silty clay loam till with yellowish- 
brown mottles; calcareous. 

The texture of the surface layer ranges from silt loam 
to silty clay. The depth to calcareous material ranges 
from 82 to about 65 inches, but in most places it is be- 
tween 38 and 50 inches. ; 

Hoytville silty clay loam (Hv).—This is the most 
extensive Hoytville soil mapped in the county. It is 
generally on the broad flats of lake plains, If this soil 
has been drained, it is well suited to all the crops commonly 
grown in the area. Included in the mapped areas of this 
soil are a few gently sloping areas that are too small to 
be mapped separately. (Capability unit IIw-7) 

Hoytville silt loam (Hs)—This soil is commonly asso- 
ciated with the more sandy soils of beach ridges. It has 
less clay in the surface layer than Hoytville silty clay 
loam, and as a result, it is somewhat easier to till. If it 
has been drained, Hoytville silt loam is well suited to all 
- te commonly grown in the area. (Capability unit 

w-7 

Hoytville silty clay (Ht).—This soil is generally on 
broad, depressed flats of lake plains. Its surface layer 
contains more clay than that of Hoytville silty clay loam. 
As a result, this soil is more difficult to till and does not 
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respond to tile drainage so well. It is difficult to keep in 
good tilth. If it is in good tilth, however, and if it has 
been drained, Hoytville silty clay is well suited to all the 
crops commonly grown in the county. (Capability unit 
TIw-7) 


Kibbie Series 


In the Kibbie series are light-colored, somewhat poorly 
drained soils on low knolls of the lake plains. These 
soils are also near the soils of beach ridges, stream ter- 
races, and outwash plains. They developed in stratified, 
water-laid silt and fine sand. They generally occur near 
the Tuscola and Colwood soils. ; 

Runoff is slow, permeability is moderate, and mois- 
ture-supplying capacity is moderately high. Avpplica- 
tions of lime and fertilizer are needed for maximum 
yields. . 

Most areas of Kibbie soils are used for cash-grain 
farming or for general farming. These soils dry out 
slowly and warm up slowly in spring. Tile drainage is 
needed. If drainage is adequate, the movement of air 
and water is good. Crops grown on these soils respond 
well to ‘good management. 

Representative profile of a Iibbie silt loam: 

0 to 6 inches, very dark grayish-brown, friable silt loam; 
slightly acid. 

6 to 10 inches, yellowish-brown, friable silt loam with a few 
light yellowish-brown mottles; medium acid. 

10 to 29 inches, grayish-brown to dark grayish-brown, firm 
elay loam with many strong-brown and yellowish-brown 
mottles; medium acid to slightly acid. 

29 to 35 inches, grayish-brown, firm silty clay loam with 
yellowish-brown mottles; neutral, 

35 to 52 inches +, mottled, yellowish-brown, friable silt loam 
with laminations of fine sand; calcareous. 

The texture of the subsoil is light clay loam, loam, 
light sandy clay loam, silt loam, light silty clay loam, 
or heavy fine sandy loam, depending upon the thickness 
of the layers and the sequence in which the material 
was deposited. Depth to mottling ranges from 6 to 
about 15 inches. Depth to calcareous material ranges 
from 24 to 48 inches, but in most places it is between 
34 and 45 inches. 

Kibbie silt loam, 0 to 2 percent slopes (Ks).—This is 
the most extensive Kibbie soil mapped in the county. It 
is generally on low knolls of lake plains, but in some places 
it is on outwash plains. If it is drained, this soil is easy 
to till and is moderately well suited to all the crops com- 
monly grown in the county. (Capability unit [Iw-3) 

Kibbie loam, 0 to 2 percent slopes (Kb) .-—This soil is 
generally on the slightly clevated flats of the lake plains 
and stream terraces. In some places it is also on till 
plains and near soils of the beach ridges. This soil has 
more sand in its surface layer than Kibbie silt loam, and 
as a result, it is easier to till. If it is-drained, it is mod- 
erately well suited to all the crops commonly grown in 
the area. Included in the mapped areas of this soil are 
a few small areas of Kibbie fine sandy loam and of Tus- 
cola loam that are too small to be mapped separately. 
(Capability unit IIw—3) 


Lenawee Series 


The Lenawee series consists of dark-colored, very 
poorly drained soils on the flats of lake plains and 


near soils of the outwash plains. These soils developed 
in stratified, lake-laid sediment of silty clay loam and 
clay loam that contain thin layers of fine sand, silt, and 
clay. In Allen County the Lenawee soils have a thin 
covering of silt loam, a material slightly coarser tex- 
tured than that in the surface layer of most other 
Lenawee soils. These soils generally occur near the 
Toledo and Colwood soils. 

Runoff is ponded or very slow, permeability is slow, 
and moisture-supplying capacity is high. The Lenawee 
soils are high in natural fertility; they need lime only 
occasionally. Tile drainage is needed to obtain maximum 
yields. These soils respond well to tiling, and they are 
easily tilled. 

Representative profile of Lenawee silt loam: 

0 to 9 inches, very dark grayish-brown, very friable silt 
loam; neutral. 

9 to 19 inches, very dark gray, firm silty clay loam with 
dark-brown mottles in lower part; neutral. 

19 to 50 inches +, yellowish-brown, firm silty clay loam 
with gray and dark-gray mottles; layers of fine sand, silt, 
and clay; neutral above 50 inches and calcareous below. 

The thickness and texture of the stratified layers vary. 
However, « moderately fine texture is dominant. 

Lenawee silt loam (Ln).—This is the only soil of the 
Lenawee series mapped in this county. It is generally on 
the flats of lake plains where it is associated with soils of 
beach ridges and with sandy soils. If this soil is drained, 
it is easy to till and is well suited to all the crops grown 
in the area. (Capability unit IIw-6) 


Linwood Series 


The Linwood series consists of very dark colored, 
very poorly drained soils that developed in 12 to 42 
inches of muck over fine sandy loam to light silty clay 
loam. The original vegetation was probably sedges and 
reeds and possibly a very sparse growth of swamp trees. 

The Linwood soils are difficult to drain because they 
are in extremely depressed positions where suitable out- 
lets for tile drains are lacking. If these soils are not 
adequately drained, they remain idle. If they are 


- drained, they have a very high production potential, 


particularly for specialty crops and truck crops. As is 
true of most organic soils, the Linwood soils are sub- 
ject, to wind erosion and to fires in dry weather. 

Representative profile of Linwood muck: 

0 to 16 inches, black, very friable muck; neutral. 

16 to 20 inches, mottled, light-gray and light olive-brown, firm 
silty clay loam; mildly alkaline. 

20 inches +, mottled dark-gray and olive-brown fine sandy 
loam or loam; calcareous. 

Linwood muck (Lw).—'This is the only soil of the Lin- 
wood series mapped in Allen County. It is wet, and 
drainage is needed to obtain maximum yields. (Capa- 
bility unit ITIw—2) ; 


Made Land (Ma) 


This miscellaneous land type consists of areas where 
the soil material has been disturbed, moved, leveled, or 
artificially filled with earth or trash, or both, in such 
a manner as to alter the original soil profile. These 
areas contain-a mixture of parent material and of mate- 
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rial’ from the original surface layer and subsoil. The 
agricultural value is variable. 

In most places Made land is adjacent to areas of 
Urban land. Because of its variability, it was not 
placed in a capability unit. 


Millgrove Series 


The Millgrove series consists of dark-colored, very 
poorly drained soils on broad flats of stream terraces, 
on outwash plains, and in nearly level areas near beach 
ridges. These soils developed in loamy material, which 
overlies poorly sorted gravelly sand to sandy loam or 
gravelly loam that is generally at a depth of about 36 
inches. Some of the "Millgrove soils are underlain at 
a depth of 24 to 60 inches by calcareous, lake-laid clay 
or glacial till of clay loam texture, The Millgrove soils 
are mainly near the well drained Belmore, the moder- 
ately well drained Haney, and the somewhat poorly 
drained Digby soils. 

Surface drainage is very slow, permeability is moder- 
ate, and moisture-supplying capacity is high. These 
soils are easy to till. They are high in content of 
organic matter, and they are highly productive. 

The Millgrove soils are well suited to all the crops 
commonly grown in the county. Specialty crops, such 
as tomatoes and sugar beets, are also suitable. Tile 
drainage is needed for maximum yields. Because the 
subsoil and underlying material are sandy, tiling is very 
effective in removing the excess water from those Mill- 
grove soils that are not underlain by clay. If tile are 
used to drain the soils that are underlain by clay, they 
should be placed on or above the clay. 

Representative profile of Millgrove silt loam: 

0 to 8 inches, very dark grayish-brown, friable silt loam ; 
slightly acid to neutral. 

8 to 16 inches, very dark grayish-brown, friable clay loam 
with yellowish-brown mottles and numerous fine pebbles; 
neutral. 

16 to 29 inches, dark grayish-brown, friable sandy clay loam 
with yellowish-brown mottles and some fine gravel; neu- 
tral to mildly alkaline. 

29 to 36 inches, grayish-brown, friable clay loam with 
brownish-yellow mottles and many fragments of limestone ; 
mildly alkaline. 

36 to 42 inches +, light-gray to brown, very friable gravel- 
ly loam with olive-yellow mottles and many fragments of 
limestone; calcareous. 


Representative profile of Millgrove loam, over clay: 


0 to 9 inches, very dark gray, friable loam; neutral. 

9 to 24 inches, dark grayish-brown, firm clay loam with dark 
yellowish-brown and yellowish-brown mottles and some 
fine gravel; neutral to slightly acid. 

24 to 36 inches, grayish-brown, friable sandy clay:loam with 
yellowish-brown mottles and a fairly large amount of fine 
gravel; neutral. 

36 to 42 inches +, grayish-brown, very firm clay till with 
yellowish-brown mottles; calcareous. : 

_The texture of the surface layer ranges from loam to 
silty clay. Depth to the underlying calcareous material 
ranges from 24 to 48 inches, but in most places it is 
between 30 to 42 inches. In some areas compact lake- 
laid clay or glacial till of clay loam texture is beneath 
the coarse-textured material, below a depth of 24 inches. 

Millgrove silt loam (Md).—This is the most extensive 
Millgrove soil mapped in the county. It is generally at 
the base of beach ridges and on the broad flats of outwash 
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plains, where it is associated with the Digby and Hoyt- 
ville soils. If this soil is drained, it is well suited to all 
the crops commonly grown in the county. Included in 
the mapped areas of this soil are a few areas of a dark- 
colored Digby silt loam, which are too small to be mapped 
separately. (Capability unit ITw—5) 

Millgrove loam (Mb).—This soil is mainly on the flats 
of outwash plains near the Digby soils, but in some places 
it is also along the base of beach ridges. Its surface layer 
contains more sand than that of Millgrove silt loam. If 
Millgrove loam is drained, it is well suited to all the crops 
commonly grown in the area. A few areas of a dark- 
colored Digby loam and some areas of a Millgrove fine 
sandy loam, which are too small to be mapped separately, 
are included. (Capability unit IIw-5) 

Millgrove silty clay loam (Mg).—This soil is on slightly 
depressed flats of the outwash plains and stream terraces. 
Its associates are soils of the Pewamo and Blount series. 
This soil has more clay in the surface layer than Millgrove 
silt loam. If Millgrove silty clay loam is drained, it is 
well suited to all the crops commonly grown in the county. 
(Capability unit [Iw-5) 

Millgrove silty clay (Mk).—This soil is in lew 
depressions on the till plains in the northeastern part of 
the county. It is generally associated with the Pewamo 
and Blount soils. This soil has more clay in the surface 
layer than Millgrove silt loam, and therefore it is more 
difficult to till. In addition, it does not respond so well 
to tile drainage, and good tilth is much more difficult to 
maintain. If Millgrove silty clay is drained, it is mod- 
erately well suited to all the crops commonly grown in the 
county. (Capability unit IIlw-6) 

Millgrove loam, over clay (Mc).—This soil is generall 
along the base of beach ridges or on low-lying hosel 
ridges in the northwestern part of the county. Its 
associates are the Digby, Haskins, and Hoytville soils. 
This soil is easily worked, and crops grown on it respond 
well to good management. If it has been adequately 
drained, this soil is well suited to all the crops commonly 
grown in the area. (Capability unit [Tw-5) 

Millgrove silt loam, over clay (Mf).—This soil is 
generally along the base of beach ridges and on the 
broader flats of the outwash plains. It is associated with 
the Haskins, Digby, and Hoytville soils. The surface 
layer contains less sand than that of Millgrove loam. 
If this soil is adequately drained, it is well suited to all 
the crops commonly grown in the area. A few gently 
sloping areas, too small to be mapped separately, are 
included. (Capability unit [Iw—5) 

Millgrove silty clay loam, over clay (Mh).—This soil is 
generally adjacent to beach ridges and in the depressed 
flats on outwash plains, where it is associated with the 
Hoytville soils. It has more clay in the surface layer than 
Millgrove loam, and as a result, it is more difficult to till. 
If this soil is adequately drained, it is well suited to all the 
crops commonly grown in the area. (Capability unit 
IIw-6) 


Millsdale Series 


In the Millsdale series are dark-colored, very poorly 
drained soils that developed in fine-textured material. 
This material is underlain by limestone bedrock at a 
depth of 20 to 42 inches. The Millsdale soils occur 
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near the light-colored, imperfectly drained Randolph 
soils and the Sloan soils. 

Runoff and permeability are very slow, and moisture- 
supplying capacity is high. These soils contain a large 
amount of organic matter, and they seldom need lime. 

Most of the acreage is in pasture, brush, or woods, 
but a few areas are used for field crops. ‘These soils 
need to be drained to be successfully farmed. An ade- 
quate tile system, however, is difficult or impractical to 
install because the limestone bedrock is near the sur- 
face. If the Millsdale soils are drained, they make 
moderately high yields. 

Representative profile of Millsdale silty clay loam: 

0 to 9 inches, very dark brown, firm silty clay loam; neutral to 
slightly acid. 

9 to 32 inches, very dark gray to dark gray, very firm silty clay 
with dark-brown and yellowish-brown motties; neutral. 

32 inches +, limestone bedrock. 

Depth to limestone bedrock ranges from 20 to 42 inches, 
but in most places bedrock is at a depth between 30 and 
36 inches. 

Millsdale silty clay loam (M!).—This is the only 
Milsdale soil mapped in this county. If it is drained, 
good yields are obtained. Included in the mapped areas 
of this soil are areas of Millsdale silt loam and a Millsdale 
silty clay, which are too small to be mapped separately. 
(Capability unit IITw-3) 


Montgomery Series 


In the Montgomery series are dark-colored, very 
poorly drained soils, mainly in ponded areas. These 
soils developed in stratified clay and silt that was laid 
down in the shallow water of small lakes or ponds on 
the glacial till plains and outwash plains. They are 
generally underlain by calcareous glacial till at a depth 
of 60 inches or more, but in some places they are under- 
lain by sandy and gravelly outwash. In most places 
these soils occur near the Blount and Pewamo soils, but 
they also occur near the coarser textured soils of out- 
wash plains and of areas of. valley fill. 

Runoff is ponded or very slow, permeability is very 
slow or slow, and moisture-supplying capacity is high. 
The Montgomery soils are high in natural fertility, and 
they need lime only occasionally. 

Tile drainage is needed to obtain maximum yields. 
The subsoil has good structure, and tile are effective in 
removing excess water from within the soil material. 
Surface ditches remove excess surface water, and they 
therefore help in overcoming the problem of wetness. 
Because the surface layer contains a large amount of 
elay, good tilth is difficult to maintain. Poor tilth can 
be caused by excessive cultivation or by cultivating the 
soils when they are wet. Consequently, the effective- 
ness of tile is reduced, tillage is difficult, and crop yields 
are lowered. 

Representative profile of Montgomery silty clay: 

0 to : inches, very dark grayish-brown, firm silty clay; neu- 
tral. 

7 to 20 inches, dark gray to very dark gray, very firm clay 
with dark grayish-brown, dark-brown, and dark yellowish- 
brown mottles; mildly alkaline. 


20 to GO inches, gray, plastic silty clay with yellowish-brown 
and brownish-yellow mottles; mildly alkaline. 


60 to 66 inches +, mottled grayish-brown and yellowish- 
brown, compact stratified sand and gravel with some silt 
and clay; calcareous. 

The texture of the surface layer ranges from silty 
clay to silty clay loam. In places the subsoil is clay, 
but in other places it is silty clay. In places the under- 
lying calcareous material is glacial till or sandy and 
gravelly outwash. 

Montgomery silty clay (Mm).—This is the most exten- 
sive soil of this series mapped in the county. It is gener- 
ally in ponded areas of the till plains and outwash plains. 
If this soil is drained and in good tilth, it is well suited to 
all the crops commonly grown in the county. (Capability 
unit [Tw-3) 

Montgomery silty clay loam (Mn).—This soil is gener- 
ally in ponded areas of the till plains and outwash. plains. 
Tt is commonly surrounded by the Blount and Pewamo 
soils and by the sandier soils of the outwash plains. This 
soil has less clay in the surface layer than Montgomery 
silty clay; as a result, it is easier to till and responds better 
to tile drainage. If Montgomery silty clay loam is 
drained, it is well suited to all the crops commonly grown 
in the area. Included in the mapped areas of this soil 
are a few areas of Montgomery silt, loam that are too 
small to be mapped separately. (Capability unit IIw-3) 


Morley Series 


The Morley series consists of gently sloping to steep, 
light-colored, moderately well drained soils (fig. 25) in 
areas adjacent to streams that dissect the glacial tilt 
plains and in the steep parts of the terminal moraines. 
These soils have a surface layer of silt loam or loam 
and a subsoil of silty clay or clay. They developed in 
glacial till that is calcareous at a depth of 18 to 34 
inches. The underlying calcareous glacial till has a tex- 
ture of silty clay loam or clay loam. The Morley soils 
occur near the light-colored, somewhat poorly drained 
Blount soils and the dark-colored, very poorly drained 
Pewamo soils. 


Figure 25.—An area of Morley silt loam that is gently sloping to 
steep. 
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Runoff is medium to rapid, permeability is slow to 
moderately slow, and moisture-supplying capacity is 
moderately high. These soils are slightly acid to med- 
ium acid. They are low in natural fertility and in con- 
tent of organic matter. Regular applications of lime 
and fertilizer are needed to obtain maximum yields. 

These soils are used mainly for cultivated crops. In 
areas that are too steep for cultivation, they are in 
permanent pasture, brush, or trees. Generally, drainage 
is no problem, except in an occasional seep spot, which 
can be drained easily. Erosion can be a severe hazard, 
especially where it is uncontrolled. In moderately steep 
and steep areas, much of the rainfall runs off rather 
than soaking into the soils. As a result, the soils are 
droughty late in the growing season and_ perhaps 
throughout the entire growing season in years of below- 
normal rainfall. 

Representative profile of a Morley silt loam: 

0 to 6 inches, dark grayish-brown, friable silt loam; slightly 
acid. 

6 i 11 inches, brown, very firm silty clay that contains a 
few small fragments of rock; medium acid. 

11 to 16 inches, brown, very firm clay that contains a few 
small fragments of rock; strongly acid. 

16 to 21 inches, dark-brown, very firm silty clay with 
yellowish-brown mottles; a few small fragments of rock; 
neutral. 

21 to 27 inches +, grayish-brown, very firm clay loam with 
yellowish-brown mottles; contains numerous fragments of 
shale, limestone, and granite; calcareous, 

In places the texture of the surface layer is loam. 
That of the subsoil ranges from silty clay loam to clay. 
The surface layer is as much as 12 inches thick in places, 
and the thickness of the combined surface layer and 
subsoil ranges from 18 to 84 inches. The underlying 
calcareous glacial till has a texture of silty clay loam 
or clay loam. 

Where the Morley soils occur on the kamey part of 
the St. Johns moraine in the southwestern part of 
Auglaize Township and in the extreme southeastern part 
of Perry Township, they are underlain in a few places 
by thin seams of sand and fine gravel. These areas are 
slightly better drained than most other areas of the 
Morley soils. In some places in the soils on this 
moraine, there is a fairly large amount of large stones 
and boulders immediately over or within the uppermost 
18 inches of the calcareous glacial till. 

Morley silt loam, 2 to 6 percent slopes (MrB).—This 
is the most extensive soil of the Morley series mapped in 
the county. It is mainly in gently sloping areas adjacent 
to streams and on moraines. In most places it is asso- 
ciated with the Blount soils, but in some places it is near 
the Pewamo soils in small drainageways on the uplands. 
This soil is moderately well suited to all the crops com- 
monly grown in the area. Included in the mapped areas 
of this soil are a few nearly level areas that are too small 
to be mapped separately. (Capability unit ITe-3) 

Morley silt loam, 2 to 6 percent slopes, moderately 
eroded (MrB2).—This soil is generally on long, gentle 
slopes near the stream valleys on the southern face of the 
Wabash moraine and on the kamey part of the St. Johns 
moraine. Its associates are the Blount soils and the more 
sloping and severely eroded Morley soils. Nearly half of 
the original surface layer has been lost through erosion, 
and as a result, the present plow layer is made up partly 
of material that was formerly subsoil. If erosion is con- 
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trolled, this soil is moderately well suited to most of the 
oe commonly grown in the county. (Capability unit 

e-2) 

Morley silt loam, 6 to 12 percent slopes (MrC).—This 
soil is generally not cultivated and is along the breaks 
from the uplands to the flood plains.. It is in trees and 
pasture in areas along the southern face of the Wabash 
moraine and on the kamey part of the St. Johns moraine. 
Common associates are the more eroded Morley soils. 
Cultivation is limited because of the steep slope and the 
hazard of erosion. (Capability unit IITe—2) 

Morley silt loam, 6 to 12 percent slopes, moderately 
eroded (MrC2).—This soil occurs along the breaks to 
flood plains and on moraines, generally in association with 
the gently sloping and strongly sloping Morley soils. Its 
slopes are moderately long. About half of the original 
surface layer has been lost through erosion; as a result, 
the present plow layer is composed partly of material that 
was formerly subsoil. Cultivation is limited because of 
the steep slope and the hazard of erosion. (Capability 
unit ITTe—2) 

Morley soils, 6 to 12 percent slopes, severely eroded 
(MsC3).—These soils are along the southern face of the 
Wabash moraine, where they are cultivated or intensively 
pastured. They are also on the St. Johns moraine and 
along some of the breaks from the uplands to the flood 
plains. Their main associates are the moderately eroded 
Morley soils. In most places the slopes are long, and 
those areas have been cultivated intensively without 
measures to control erosion. As a result, nearly all of the 
original surface layer has been lost through erosion, and 
the present plow layer is made up largely of material that 
was formerly subsoil. 

These soils are suited to only limited use for cultivated 
crops. Row crops should be grown only when measures 
are used to control erosion. (Capability unit [Ve-1) 

Morley silt loam, 12 to 18 percent slopes, moderately 
eroded (MrD2).—This soil is in strongly sloping areas of 
the St. Johns moraine and along breaks from the uplands 
to the flood plains. It is generally associated with 
moderately sloping and moderately steep Morley soils. 
Because of excessive cultivation, about half of the original 
surface layer has been lost through erosion, and as a 
result, the present plow layer is made up partly of material 
that was formerly subsoil. In areas on the St. Johns 
moraine, the slopes are irregular; consequently, it is 
difficult to use farm implements. 

This soil is well suited to meadow crops, but the growing 
of grain crops is severely limited. Included in the 
mapped areas of this soil are a few slightly eroded and 
severely eroded areas that are too small to be mapped 
separately. (Capability unit [Ve—1) 

Morley silt loam, 18 to 25 percent slopes, moderately 
eroded (MrE2).—This soil is mainly in steep, irregular 
areas on the kamey part of the St. Johns moraine, but it 
is also along some of the breaks from the uplands to the 
flood plains. It is associated with the strongly sloping 
and steep Morley soils. 

This soil has been cultivated and pastured fairly 
intensively, About half of the original surface layer has 
been lost through erosion, and the present plow layer is 


‘made up largely of material that was formerly subsoil. 


Although the sequence of horizons is much the same as 
that in the profile described, the thickness of horizons is 
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considerably less. The thickness of the combined surface 
layer and subsoil is generally about 18 inches. ; 

This soil is well suited to pasture and trees, but it is 
too steep for cultivation. Included in the mapped areas 
are a few slightly eroded areas that are too small to be 
mapped separately. (Capability unit VIe-1) 

Morley silt loam, 25 to 35 percent slopes, moderately 
eroded (MrF2).—This soil is in steep, irregular areas on 
the kamey part of the St. Johns moraine and on sharp 
escarpments adjacent to stream bottoms. It is asso- 
ciated with strongly sloping Morley soils. 

About half of the original surface layer has been lost 
through erosion; therefore, the uppermost 8 inches is 
composed largely of material that was formerly subsoil. 
Although the sequence of horizons is essentially the same 
as that in the profile described, the thickness of these 
horizons is considerably less. The maximum depth of 
the solum is generally about 15 inches. 

This soil is best suited to trees. It can also be used for 
pasture if grazing is controlled. Included in the mapped 
areas of this soil are areas of very steep, severely eroded 
Morley silt loams that are too small to be mapped sepa~ 
rately. (Capability unit VITe-1) ; 

Morley loam, 2 to 6 percent slopes (MoB).—This soil 
is mainly in fairly small, isolated areas on the high parts 
of moraines, but it is also on outwash plains and stream 
terraces near sandier soils. Its associates are mainly the 
Blount soils, but in some places it is associated with the 
Digby and Haney soils. This soil has more sand in the 
surface layer than the Morley silt loams, and therefore it 
is easier to till. The thickness of the sandy overburden 
is less than 18 inches. 

This soil is moderately well suited to all the crops 
commonly grown in the county. <A few areas of Rawson 
and Seward soils, too small to be mapped separately, are 
included in the mapped areas of this soil. (Capability 
unit [Te-3) 


Nappanee Series 


In the Nappanee series are nearly level to gently slop- 
ing, light-colored, somewhat poorly drained soils along 
streams and on low knolls of the lake plains. These 
soils developed in calcareous clay or heavy clay loam 
till that has been altered by lake-laid sediment. The 
_Nappanee soils occur near the very poorly drained Hoyt- 
ville soils and the moderately well drained St. Clair 
soils. ; 

Runoff is slow to medium, permeability is very slow 
or slow, and moisture-supplying capacity is moderately 
high. These soils are slightly acid and somewhat low 
in natural fertility. Regular applications of lime and 
fertilizer are needed. 

These soils are commonly managed like the Hoytville 
soils because they occur as fairly small areas within 
larger areas of the Hoytville soils. Drainage is required 
for successful crop production, but the Nappanee soils 
do not respond well to tile drainage. ‘Tiling is effec- 
tive if other good management is followed, but the lines 
need to be closely spaced. Because the movement of 
water and air through the soil material is slow, the 
soils are slow to dry out and warm up in spring. As 
a result, early tillage is frequently delayed. Crops may 
be damaged from too much water in spring and not 


enough moisture late in summer. Frequent growing 
of grasses and deep-rooted legumes in the cropping sys- 
tem improves soil structure and tilth and promotes bet- 
ter drainage. 

Representative profile of a Nappanee silt loam: 

0 to fe inches, dark grayish-brown, friable silt loam; slightly 
acid. 

8 to 10 inches, grayish-brown, firm silty clay with yellowish- 
brown mottles; slightly acid. 

10 to 19 inches, dark grayish-brown, very firm clay with 
dark-brown and dark yellowish-brown mottles; neutral. 

19 to 26 inches, grayish-brown, very firm clay with dark- 
brown and dark yellowish-brown mottles; calcareous. 

26 to 40 inches 4-, dark-brown, very firm clay with grayish- 
brown and yellowish-brown mottles; calcareous. 

The texture of the surface layer is silt loam or loam, 
and in places the thickness is as much as 12 inches. 
Depth to limy material ranges from about 16 to 386 
inches. 

Nappanee silt loam, 0 to 2 percent slopes (Np).—This 
is the most extensive Nappanee soil mapped in the county. 
Tt is generally on low knolls of the lake plains, near the 
Hoytville soils. If this soil is drained, it is fairly well 
suited to the crops commonly grown in the county.. 
Spots of Nappanee silty clay loam, too small to be mapped 
separately, are included. (Capability unit IIIw-1) — 

Nappanee silt loam, 2 to 6 percent slopes (NpB).—This 
soil is generally in gently sloping areas adjacent to streams, 
where it is associated with the Hoytville and St. Clair 
soils. If the soil is drained, it is fairly well suited to the 
crops commonly grown in the area. A few small areas 
of severely eroded and moderately sloping Nappanee and 
St. Clair soils are included in the mapped areas of this 
soil, (Capability unit IITw-1) 

Nappanee loam, 0 to 2 percent slopes (Na).—This soil 
occurs on the low knolls of the lake plains in association 
with soils of the beach ridges. It has more sand in the 
surface layer than Nappanee silt loam. The loam 
overburden is as much as 18 inches thick in some places. 
If this soil is drained, it is moderately well suited to all 
the crops commonly grown in the county. (Capability 
unit [[Iw-1) 


Pewamo Series 


The Pewamo series consists of deep, dark-colored, very 
poorly drained soils on broad, depressed flats and along 
upland drainageways of the till plains. These soils 
developed in glacial till of clay loam texture that is 
calcareous at a depth of about 50 inches. The Pewamo 
soils occur near the somewhat poorly drained Blount 
soils and the moderately well drained Morley soils. 

Runoff and permeability are very slow; moisture- 
supplying capacity is high. Natural fertility is high, 
and lime is needed only occasionally. 

The Pewamo soils are mainly in cultivation, but a 
small acreage is in permanent pasture or trees. Cash- 
grain farming and general farming are both common. 

Tile drainage is needed to farm these soils successfully. 
Because the soil material has good structure, tile lines are 
effective in removing excess water. Establishing surface 
drains to remove surface water and to reduce ponding 
helps in reducing wetness. Poor tilth can be caused by 
excessive grain cropping, by tilling the soils too much, or 
by cultivating when the soils are wet. Poor tilth reduces 
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the effectiveness of tile, makes tillage difficult, and lowers 
crop yields. 

Representative profile of Pewamo silty clay loam: 

0 to 8 inches, very dark gray, firm silty clay loam; slightly 
acid to neutral. 

8 to 28 inches, dark-gray, very firm silty clay with brown, 
reddish-brown, and yellowish-brown mottles; neutral. 

28 to 54 inches, gray, very firm silty clay with grayish- 
brown and yellowish-brown mottles; neutral to mildly 
alkaline, 

54 to 66 inches +, light-gray, very firm silty clay loam with 
dark yellowish-brown and brown mottles; calcareous. 

The texture of the surface layer is silt loam, silty 
clay, or silty clay loam. Depth to the limy underlying 
material ranges from 30 to 60 inches but is about 50 
inches in most places. 

Pewamo silty clay loam (Pm).—This is the most 
extensive Pewamo soil mapped in the county. It is 
generally on broad flats of the till plains and along upland 
drainageways. In most places it is associated with the 
Blount soils, but in some places it is near the Morley soils. 
On ground moraines this soil is intermingled with the 
Blount soils in an intricate pattern. This complicates 
drainage and management. 

Where this soil occurs along upland drainageways, it is 
difficult to drain. Water concentrates rather quickly 
in the drainageways because it runs from the adjacent 
areas of Morley and Blount soils. Tile will generally 
handle excess internal water. Surface water tends to 
collect in the lower areas, however, and in such areas 
surface drainage is required. ; 

Tf this soil is adequately drained, it is well suited to all 
the crops commonly grown in the area. Included in the 
mapped areas close to the lake plain are areas of Hoytville 
soils that are too small to be mapped separately. (Ca- 
pability unit [Iw-6) 

Pewamo silt loam (Pa).—This soil is generally in small 
areas on the. flats of those till plains that are associated 
with the soils of outwash plains. It has less clay in the 
surface layer than Pewamo silty clay loam, and it is, 
therefore, easier to till. If Pewamo silt loam is drained, 
it is well suited to all the crops commonly grown in the 
area. Included in the mapped areas of this soil are 
spots of Pewamo silty clay loam that are too small to be 
mapped separately. (Capability unit Ilw-6) 

Pewamo silty clay (Pc).—This soil is generally on 
depressed flats of till plains, where it is associated with the 
Blount and Montgomery soils. ‘This soil has more clay 
in the surface layer than Pewamo silty clay loam, and 
as a result, it is more difficult to till. It is also more 
difficult to drain than that soil, and it does not respond 
so well to tiling because it is in depressions and has a 
large content of clay. If Pewamo silty clay is in good 
tilth and is drained, it is moderately well suited to all the 
prope my grown in the area. (Capability unit 

w-6 


Quarry (Qu) 


This miscellaneous land type consists of open excava- 
tions from which rock products (limestone) have been 
taken for road construction and for building and indus- 
trial purposes. The soil and other material overlying 
the desired bedrock have been removed. Such areas 
have no significant agricultural value. 


Randolph Series 


In the Randolph series are light-colored, somewhat 
poorly drained, nearly level soils on low terraces adja- 
cent to some of the streams. These soils developed in 
deposits of glacial till or old alluvium. They are under- 
lain by limestone bedrock at a depth of 20 to 42 inches. 
These soils are generally near the very poorly drained 
Millsdale and Sloan soils of the bottom lands. The 
Randolph soils are only slightly higher than the flood 
plains, and therefore they are subject to flooding. 

Runoff and permeability are slow. These soils are 
slightly acid to medium acid. Natural fertility is low; 
regular applications of lime and fertilizer are needed 
to obtain maximum yields. Tile drainage is desirable, 
but it may be difficult or economically impractical to 
establish, because the limestone bedrock is so near the 
surface. 

Representative profile of a Randolph silt loam in 
permanent pasture: 

0 to 5 inches, very dark grayish-brown, friable silt loam; 
neutral. 

5 to 9 inches, grayish-brown, friable silt loam with a few 
yellowish-brown mottles; slightly acid to neutral. 

9 to 14 inches, dark grayish-brown, firm silty clay loam with 
dark yellowish-brown mottles; slightly acid. 

14 to 28 inches, dark-brown, firm silty clay to clay loam 
with yellowish-brown mottles; neutral. 

28 to 40 inches, dark grayish-brown, very firm silty clay 
with brown mottles; neutral. 

40 inches +, weathered limestone bedrock. 

Depth to the underlying limestone ranges from 20 to 
42 inches. It is fairly variable within short distances. 

Randolph silt loam, 0 to 2 percent slopes (Ra).—This is 
the only Randolph soil mapped in the county. It is on 
low stream terraces adjacent to soils of the bottom lands. 
If it is drained and protected from flooding, this soil is 
moderately well suited to all the crops commonly grown in 
the area. (Capability unit ITIw-1) 


Rawson Series 


In the Rawson series are light-colored, moderately 
well drained and well drained soils on or near beach 
ridges, remnants of beach ridges, stream terraces, and 
in some places, the higher parts of terminal moraines. 
These soils developed in 18 to 36 inches of medium- 
textured material that contains a fairly large amount 
of sand and gravel. This material overlies calcareous, 
lake-laid clay, clay loam, or clay till. The Rawson soils 
occur near the somewhat poorly drained Haskins soils and 
those very poorly drained Millgrove soils that overlie 
clay. 

Runoff is medium to rapid, and moisture-supplying 
capacity is moderate. Permeability is moderate in the 
solum and very slow in the heavy underlying layer. 
These soils are slightly acid to medium acid and low 
in natural fertility. Regular applications of Jime and 
fertilizer are needed for maximum yields. 

The Rawson soils are fairly well suited to specialty 
crops, truck crops, small grains, and alfalfa, but corn and 
soybeans may be damaged by lack of moisture late in 
the growing season. Orops grown on these soils respond 
well to good management, and yields are moderately 
good, 
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The movement of water in these soils is restricted by 
the dense, compact underlying material. Consequently, 
the soil material becomes temporarily saturated during 
excessively wet periods, and the use of farm implements 
‘is limited. Tiling is needed only in wet spots. 

’ Representative profile of a Kawson loam: 
0 to 8 inches, dark-brown, very friable loam; slightly acid 
to neutral. 
8 to 16 inches, brown, very friable sandy loam with some 
fine gravel; medium acid. 
16 to 27 inches, dark-brown, friable sandy loam with some 
» gravel; medium acid. 

' 27 to 23 inches, very dark gray, firm sandy clay loam with 
dark-brown and dark reddish-brown mottles and some fine 
gravel; slightly acid. 

82 to 38 inches, dark grayish-brown, very firm clay with 
yellowish-brown mottles; neutral. 

88 inches -+-, gray, very firm and compact silty clay with 
yellowish-brown mottles; caleareous glacial till. 

- The texture of the surface layer in the mapped areas 
is loam or silt loam, but some areas of coarser’ texture 
are included. The color of the surface layer is brown 
or dark grayish brown in some areas. The amount 
of gravel] in the profile is variable. Depth to the com- 
pact, fine-textured, limy material ranges from 18 to 36 
inches, but in most places it is more than 24 inches. 

Rawson loam, 2 to 6 percent slopes (RmB).—This is 
the most extensive Rawson soil mapped in the county. It 
is generally on stream terraces, but it is also in small areas 
on beach ridges and on the high parts of moraines. This 
soil is most commonly associated with the Haney, Haskins, 
and Digby soils. It is easy to till and is moderately well 
suited to all the crops commonly grown in the county. A 
few spots of nearly level fine sandy loam and some moder- 
ately eroded areas, too small to be mapped separately, 
are included. (Capability unit [Te—3) 

Rawson loam, 6 to 12 percent slopes, moderately 
eroded (RmC2).—This moderately sloping soil is on 
stream terraces and on terrace breaks adjacent to the soils 
of the bottom lands. Its main associates are soils of the 
Belmore and Haney series. About half of the original 
surface Inyer has been lost through erosion, and as a 
result, the present plow layer is composed partly of 
material that was formerly subsoil. 

This soil is limited in its suitability for grain crops 
because of the slope and degree of erosion. Included in 
the mapped areas of this soil are areas, too small to be 
Hapoel separately, of Haskins soils that have slopes of 
2 to 6 percent and of Rawson soils that have slopes of 12 
to 18 percent. (Capability unit [/Te-2) 

Rawson silt loam, 2 to 6 percent slopes (RsB)—This 
gently sloping soil occurs generally on outwash plains in 
close association with the Haney, Haskins, and Morley 
soils of the till plains and moraines. It has less sand in 
the surface layer than the Rawson loams. Rawson silt 
loam, 2 to 6 percent slopes, is moderately well suited to 
all the crops commonly grown in the area. Nearly level 
arenas that are too small to be mapped separately are 
included. (Capability unit [Le-3) 


Rimer Series 


In the Rimer series are light-colored, coarse-textured, 
somewhat poorly drained soils on low ridges and knolls 
of the lake plain, on outwash plains, on stream terraces, 
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and in places on beach ridges. These soils are underlain 
by compact, lake-laid clay or glacial till of clay loam or 
clay texture at a depth of 18 to 42 inches. Part of the 
subsoil developed in the underlying fine-textured 
material. The Rimer soils occur near the light-colored, 
moderately well drained Seward soils and the dark- 
colored, very poorly drained Millgrove soils that over- 
lie clay. 

The Rimer soils are not mapped separately in this 
county but are mapped with the Tedrow soils as undif- 
ferentiated units. The subsoil of the Rimer soils 
developed in the underlying clay. In contrast, the Ted- 
row soils over clay lack a developed ‘subsoil, and they 
consist of sandy material that is deeper than 36 inches 
over clay. For a representative profile of a Tedrow 
soil, see the “Tedrow Series.” 

Runoff is slow. The soils are slightly acid, and they 
are low in natural fertility. Crops grown on them 
respond well to regular applications of lime and fertil- 
izer. Permeability is moderately rapid above the com- 
pact substratum. At the substratum the downward 
flow of water is sharply restricted. In wet weather 
percolation is restricted and the overlying sand becomes 
temporarily saturated. 

The Rimer soils are used mainly for cash-grain farm- 
ing. Tile drainage is needed to farm them successfully. 
Tiling is effective in removing excess water if the tile 
are placed on or just above the compact substratum. 
Sometimes these soils are droughty late in the growing 
season. 

Representative profile of a Rimer loamy fine sand: 

0 to 9 inehes, dark grayish-brown, loose loamy fine sand; 
slightly acid. . 

9 to 20 inches, pale-brown, loose loamy fine sand with 
yellowish-brown and grayish-brown mottles; slightly acid. 

20 to 30 inches, brown, very friable loamy fine sand with 
Sa a and dark yellowish-brown mottles; slightly 
acid, 

80 to 36 inches, gray, friable sandy clay loam with yellowish- 
brown and grayish-brown mottles; slightly acid. 

86 to 42 inches ++, gray, very compact silty clay; calcareous, 

Depth to the fine-textured, calcareous material ranges 
from 18 to 42 inches, but in most places it is between 28 
and 36 inches. 

Rimer and Tedrow loamy fine sands, over clay, 0 to 2 
percent slopes (Rt).—These soils are generally in sandy 
parts of the lake plains, but they are also on outwash 
plains and near soils of beach ridges. In most places 
they are near Millgrove loams, over clay, and Toledo 
silty clay loams. These soils are easy to till. If they are 
drained, they are moderately well suited to all the crops 
commonly grown in the area, (Capability unit IIw-3) 

Rimer and Tedrow loamy fine sands, over clay, 2 to 6 
percent slopes (RtB).—These soils occur mainly in sandy 
areas of the lake plains in association with the Seward and 
Spinks soils. They are easy to till. If they are drained, 
they are moderately well suited to all the crops commonly 
grown in the county. (Capability unit IIw-3) 


St. Clair Series 


The St. Clair series consists of light-colored, moder- 
ately well drained silt loams on slopes and breaks along 
streams that dissect the lake plain. These soils devel- 
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oped in fine-textured material over heavy clay loam or 
clay till that has been altered by the addition of 
lacustrine sediment. The St. Clair soils occur near the 
somewhat poorly drained Nappanee and the very poorly 
drained Hoytville soils. 

Runoff is medium to rapid, and permeability is very 
slow or slow because of the fine texture of the subsoil. 
These soils are slightly acid and low in natural fertility. 
They have a limited supply of organic matter. The 
more sloping areas are subject to erosion if they are 
cultivated. The included areas of severely eroded, clayey 
soils are difficult to work, and they supply only a moder- 
ate amount of moisture for plants. 

Most of the acreage is cultivated. The more sloping 
areas are used as woodland, are in permanent pasture, 
or are idle. 

Representative profile of a St. Clair silt loam: 

0 to 7 inches, grayish-brown, friable silt loam; slightly acid. 

7 to 12 inches, brown, firm silty clay; medium acid. 

12 a 16 inches, yellowish-brown, very firm clay; slightly 

16 to “22 inches, mottled dark-brown and yellowish-brown, 
very firm clay; slightly acid. 

22 to 28 inches +, mottled dark-brown and grayish-brown, 
very compact clay till; calcareous. 

In some areas these soils are medium to strongly acid 
to a depth of about 20 inches. 


St. Clair silt loam, 2 to 6 percent slopes (ScB).—This 
soil is in areas adjacent to stream valleys, where it is 
associated with the Nappanee and Hoytyville soils. Tilin 
is needed only in seep spots. This soil is moderately wel 
suited to the crops that are commonly grown in the county. 
Some moderately eroded areas that are too small to be 
mapped separately are included. (Capability unit [ITe-2) 

St. Clair silt loam, 6 to 12 percent slopes, moderately 
eroded (ScC2).—This is the most extensive St. Clair soil 
mapped in the county. It is in areas adjacent to streams 
and is associated with the Nappanee soils. About half of 
the original surface layer has been lost through erosion; as 
a result, the present plow layer is made up partly of 
material that was formerly subsoil. 

Use of this soil for grain crops is severely restricted by the 
hazard of erosion. Included in the mapped areas of this 
soil are some areas of strongly sloping St. Clair soils that 
are too small to be mapped separately. (Capability unit 
IVe-1) 

St. Clair silt loam, 12 to 25 percent slopes, moderately 
eroded (ScD2).—This soil is in fairly steep areas adjacent 
to stream valleys. These areas are short, abrupt breaks 
that in places grade to escarpments. This soil is generally 
associated with the Nappanee soils. About half of the 
original surface layer has been lost through erosion; as a 
result, the uppermost 8 inches is made up partly of 
material that was formerly subsoil. Although the se- 

uence of horizons is much the same as in the profile 
descbed. the thickness of the profile is considerably less. 
The maximum thickness of the combined surface layer and 
subsoil is only about 15 inches. 

This soil is too steep and the hazard of erosion is too 
great for grain crops to be grown. It is better suited to 
permanent pasture or trees. Some severely eroded areas 
are included in the mapped areas of this soil. (Capability 
unit ViTe—1) 


Seward Series 


The Seward series consists of light-colored soils that 

are moderately well drained. The soils are mainly on 
pronounced ridges and knolls of the lake plain, but 
they are also on stream terraces and outwash plains. 
They developed in sand about 18 to 44 inches thick that 
is underlain by calcareous, lake-laid clay or glacial till 
of clay loam texture. These soils occur near the some- 
what poorly drained Rimer soils and the very poorly 
drained Millgrove soils over clay. They are also near 
the Spinks soils. 
. Runoff is slow. Permeability is rapid above the com- 
pact, underlying clay or clay loam, but below it is very 
slow. The Seward soils are slightly acid to medium 
acid and low in natural fertility. They are easy to 
till, and crops grown on them respond well to regular 
applications of lime and fertilizer. 

These soils are used principally for cultivated crops, 
and they are well suited to truck crops and nursery 
stock. They become saturated during periods of heavy 
rainfall, but generally they drain reasonably soon with- 
out tile. These soils tend to be droughty late in sum- 
mer. Large additions of organic matter, however, 
increase the water-holding capacity. 

Representative profile of a Seward fine sandy loam: 

0 to 9 inches, dark grayish-brown very friable fine sandy loam; 
slightly acid. 

9 to 20 inches, yellowish-brown to dark yellowish-brown, very 
friable ftne sandy loam; medium acid. 

20 to 31 inches, mottled pale-brown, strong-brown, and yellow- 
ish-brown, very friable fine sandy loam; slightly acid. 

31 to - pees dark-brown, very firm clay with gray mottles; 
neutral, 

37 inches +, mottled dark grayish-brown and yellowish-brown, 
firm clay loam (calcareous glacial till). 

In some areas the sandy subsoil contains a layer of silt . 
or clay. This layer is % inch to 1 inch thick. 

Seward fine sandy loam, 2 to 6 percent slopes (SdB).— 
This is the only Seward soil mapped in the county. It is 
mainly in gently sloping areas of sandy deposits on the 
lake plain and on the periphery of outwash plains close to 
moraines. Its most common associates are the Rimer and 
Spinks soils. This soil is moderately well suited to all the 
crops commonly grown in the area. 

Included in the mapped areas of this soil are a few small 
areas of a Seward soil that has slopes of 0 to 2 percent, and 
other areas of a Seward soil that has slopes of 6 to 12 
percent. Also included are.some areas of sandy loam and 
loamy fine sand. The included areas are too small to be 


mapped separately. (Capability unit [e-2) 


Shoals Series 


In the Shoals series are light-colored, somewhat poorly 
drained, nearly level soils of the flood plains. These 
soils developed in mildly alkaline and medium-textured, 
recent alluvium that washed from calcareous soils of 
the uplands. They occur near the well drained Genesee, 
the moderately well drained Eel, and the very poorly 
drained Sloan soils. — ; 

Runoff is very slow, and permeability is moderate. 
These soils are high in natural fertility, and they rarely 
need lime. 
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Drainage and flooding are the major problems in 
managing these soils. Tile drainage is needed for maxi- 
mum yields, but suitable tile outlets are difficult to 
establish. The Shoals soils are subject to flooding in 
winter and early in spring. If they are drained and 
protected from flooding, good yields are obtained. If 
they cannot be drained, and if flooding cannot be les- 
sened, these soils are used for trees or permanent pas- 
ture. 


Representative profile of Shoals silt loam: 


0 to 8 inches, dark grayish-brown, friable silt loam; slightly 
acid. 

8 to 14 inches, dark-brown, friable silt loam mottled with dark 
gray ; neutral, 

14 to 24 inches ++, dark-gray, friable silt loam mottled with 
yellowish brown ; neutral. 

In most places the texture of the material beneath the 
surface layer is silt loam, but in some areas it is light 
silty clay loam. In many places strata of sandy loam, 
Joam, or clay loam are below a depth of 20 inches. 

Shoals silt loam (Sh).—This is the only Shoals soil 
mapped in the county. If it is drained and protected 
from flooding, it is easy to work. ‘This soil is suited to all 
the crops commonly grown in the county. 

Numerous areas of Shoals silty clay loam and a Shoals 
loam are included in the mapped areas of this soil. Also 
included are areas of Shoals silt loam and silty clay loam 
that have slopes of 2 to 6 percent. The included areas 
are too small to be mapped separately. (Capability 
unit Ilw-2) 


Sloan Series 


The Sloan series consists of dark-colored, very poorly 

drained soils in nearly level to depressed areas of flood 
-plains. These soils developed in recent alluvium. The 

alluvium washed from calcareous soils that developed 
in glacial drift of the uplands. These soils occur near 
the well drained Genesee, the moderately well drained 
Fel, and the somewhat poorly drained Shoals soils. 

Runoff is very slow or ponded, permeability is moder- 
ate, and moisture-supplying capacity is high. ‘These 
soils are high in content of organic matter and in natu- 
ral fertility. Most areas do not need lime. 

The Sloan soils are used mainly for trees or pasture, 
or they are idle. They are subject to flooding, and they 
are among the last soils to drain after the floodwaters 
have subsided. The production of crops is often cur- 
tailed because of floods in winter and spring, but flood- 
ing can be expected at any time of the year. Tile drain- 
age is required to obtain maximum yields, but adequate 
outlets are difficult to obtain. If these soils are ade- 
quately drained and protected from floods, good yields 
of corn and other general crops can be obtained. 

Representative profile of Sloan silty clay loam: 

0 hs ‘A inches, very dark gray, friable silty clay loam; neu- 
ral. 

9 se 40 inches +-, dark-gray, firm silty clay loam mottled 
with dark grayish brown and light olive brown; neutral. 

The color of the surface layer ranges from black to 
dark gray. In some areas the texture of the material 
beneath the surface layer is loam, silt loam, or light 
clay loam. The material below a depth of 30 inches 


- rock is near the surface. 
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is stratified in some places. Some areas of the Sloan 
soils are underlain by limestone bedrock at a depth of 
20 to 42 inches. 

Sloan silty clay loam (Sm).—This soil is generally as- 
sociated with the Shoals and Wabash soils. If it can be 
drained and protected from flooding, good yields can be 
obtained. 

Included in the mapped areas of this soil are numerous 
areas of a Sloan silt loam. Also included are areas where 
the slope is between 2 and 6 percent. The included areas 
are too small to be mapped separately. (Capability unit 
IIIw-3) 

Sloan silty clay loam, over limestone (Sn).—The profile 
of this soil is similar to the one described as representative 
of the series, but limestone bedrock is at a depth of 20 to 
42 inches. This soil is difficult to tile drain because bed- 
It is generally in permanent 
pasture, trees, or brush. If it is drained and protected 
from flooding, this soil is very productive. (Capability 
unit IIIw-3) 


Spinks Series 


In the Spinks series are gently sloping, light-colored, 
well-drained soils on knolls of sand. These soils devel- 
oped in neutral to mildly alkaline, deep sand. In their 
subsoil are thin bands of slightly finer textured mate- 
rial. 

Infiltration and permeability are rapid. The root 
zone is deep, and most of the moisture present in the 
soil material is available to plants. Therefore, these 
soils are less droughty than the Casco soils, but they 
are more droughty than most of the light-colored soils 
in the county. 

The Spinks soils are easy to till and are well suited 
to specialty crops. Crops grown on them respond well 
to applications of fertilizer and to good management. 

Representative profile of a Spinks loamy fine sand: 

0 to 9 inches, dark grayish-brown, very friable loamy fine 
sand; slightly acid to neutral, 

9 to 74 inches, light yellowish-brown fine sand with discontin- 
uous bands of strong-brown and yellowish-red loamy fine 
sand or fine sandy loam; slightly acid to neutral. 

74 inches +, mottled grayish-brown and yellowish-brown fine 
sandy loam; calearcous. 

Depth to the bands of fine-textured material is variable, 
but it is normally between 30 and 60 inches. The bands 
range in texture from loamy sand to loam. The subsoil is 
medium acid in some places. 

Spinks loamy fine sand, 2 to 6 percent slopes (SpB).— 
This is the only Spinks soil mapped in the county. It is 
commonly associated with the Seward soils. This soil is 
moderately well suited to all the crops commonly grown 
in the area. (Capability unit ITTs—1) 


A 
Tedrow Series 


In the Tedrow series are deep, sandy, somewhat poorly 
drained soils, The Tedrow soils in Allen County over- 
lie clay at a depth between 36 and 60 inches. The upper- 
most 20 inches of their profile is loamy sand or loamy 
fine sand, but below that depth the texture is sand or 
fine sand. These soils do not have a textural B horizon, 
and they are mottled below a depth of 8 to 16 inches. 
The Tedrow soils are not mapped separately in this 
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county but are mapped with the Rimer soils as undif- 
ferentiated units. 

Representative profile of a Tedrow loamy fine sand 
from Paulding County: 

0 to 9 inches, dark-brown to dark grayish-brown, very friable 
loamy fine sand; slightly acid. 

9 to 20 inches, yellowish-brown to strong-brown, very friable 
ad sand with yellowish-red motiles; slightly to medium 
acid. 

20 to 36 inches, pale-brown to light yellowish-brown, loose 
loamy sand to sand with light-gray and yellowish-red 
motties; slightly acid to medium acid. 

36 to 60 inches +, light brownish-gray, loose loamy sand 
to sand with brown mottles; slightly acid in the upper part, 
but grades to calcareous with increasing depth. 

The depth to the calcareous material ranges from 4 
to 7 feet, but in most places it is about 5 feet. The 
Tedrow soils in Allen County are underlain by clay at 
a depth between 3 and 5 feet. 


Toledo Series 


The Toledo series consists of dark-colored, very 
pours drained soils on nearly level to slightly depressed 

ats of the lake plains. These soils developed in lake- 
laid deposits of clay and silt. They occur near the 
poorly drained or very poorly drained Hoytville’ soils. 

Surface drainage is ponded or very slow, permeabil- 
ity is very slow or slow, and moisture-supplying capacity 
is high. These soils are high in natural fertility; they 
need lime only occasionally. 

Most of the acreage is cultivated. Tile drainage is 
needed, however, to farm these soils successfully. If the 
soils are drained, they are productive. Because the soil 
structure is good, tile are effective in removing excess 
water. Surface drains are also needed to remove sur- 
face water. Good tilth is difficult to maintain; there- 
fore, these soils should not be tilled frequently nor 
worked when they are wet. 

Representative profile of Toledo silty clay loam: 

0 to 8 inches, very dark grayish-brown, friable silty clay loam; 
slightly acid. 

8 to 14 inches, very dark gray, very firm silty clay with yellow- 
ish-brown mottles; neutral. 

14 to 42 inches, gray, very firm silty clay with yellowish-brown 
and reddish-brown mottles; neutral. 

42 to 50 inches +-, light brownish-gray, very firm stratified 
clay and gilt mottled with brownish yellow and yellowish 
brown; calcareous. 

The color of the surface layer ranges from very dark 
grayish brown to black. Depth to the limy stratified 
material is normally about 40 inches, but it ranges from 
24 to about 50 inches. 

Toledo silty clay loam (To).—This is the only Toledo 
soil mapped in the county. It generally occurs near the 
Hoytville soils. If this soil is drained, it is well suited to 
all the crops commonly grown in the county. 

Included in the mapped areas of this soil are small areas 
of Lenawee and Hoytville soils. Also included are areas 
of Toledo silt loams and Toledo silty clays. The included 
areas are too small to be mapped separately. (Capability 
unit ITT w-3) 


Tuscola Series 


The Tuscola series consists of light-colored, moder- 
ately well drained soils on low knolls of the lake plains 


and in small areas on moraines. In some places these soils 
occur near soils of the beach ridges and stream terraces. 
These soils developed in medium-textured material over 
lake-laid, stratified silt and fine sand that contains some 
clay. The Tuscola soils occur near the very poorly drained 
Colwood and the somewhat poorly drained Kibbie soils. 

Runoff is slow, permeability is moderate, and mois- 
ture-supplying capacity is high. These soils are fairly 
low in natural fertility; they need applications of lime 
periodically. Tile drainage is not needed. The Tuscola 
soils are used principally for cash-grain or general farm 
crops. Crops grown on them respond well to good man- 
agement, 

Representative profile of a Tuscola loam: 

0 to 8 inches, dark grayish-brown, very friable loam; slightly 
acid to neutral. 

8 to 11 inches, dark-gray, very friable loam with yellowish- 
brown mottles; neutral, 

11 to 15 inches, yellowish-brown, friable loam with coatings 
of dark grayish brown; neutral. 

15 to 27 inches, brown, friable loam with yellowish-brown 
mottles; neutral. 

27 to 86 inches, pale-brown, very friable very fine sandy 
loam with yellowish-brown mottles; mildly alkaline. 

36 to 46 inches, light brownish-gray, very friable very fine 
sandy loam with yellowish-brown mottles; mildly alkaline. 

46 to 60 inches +, light brownish-gray, very friable, 
stratified silt and very fine sand with some clay; cal- 
careous. 

The texture of the surface layer ranges from loam to 
silt loam, and that of the subsoil, from sandy loam to 
light silty clay loam or silt loam. The texture of the 
subsoil depends on the thickness and sequence of the 
layers of silt and sand. Depth to the underlying limy 
material ranges from 24 to about 50 inches. 

Tuscola loam, 2 to 6 percent slopes (TsB).—This soil 
is easy to till and is moderately well suited to all the crops 
commonly grown in the county. Included in the mapped 
areas of this soil are areas of Kibbie soils that are too 
small to be mapped separately. (Capability unit Ie—-1) 

Tuscola silt loam, 2 to 6 percent slopes (TtB).—This 
soil is on lake plains and outwash plains, and in some 
places it is on the high parts of moraines. It is generally 
associated with the Kibbie, Blount, and Morley soils. 
This soil has less sand in the surface layer than ‘Tuscola 
loam. It is fairly easy to till and is moderately well 
suited to all the crops commonly grown in the area. 
Some areas of Kibbie soils, too small to be mapped 
separately, are included in the mapped areas of this soil. 
(Capability unit ITe-1) 


Urban Land (Ur) 


Urban land is a miscellaneous land type that includes 
areas occupied by cities and towns. It is not practical 
to map the highly populated areas or areas covered 
extensively with buildings. Urban land has not been 
classified in a capability unit. 


Wabash Series 


In the Wabash series are dark-colored, very poorly 
drained soils in the lowest positions on the flood plains. 
These soils developed in recent alluvium that was 
washed from calcareous soils of the glaciated uplands. 
They generally occur near the Sloan soils. 
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Runoff is ponded or very slow, permeability is very 
slow, and moisture-holding capacity is very high. The 
Wabash soils are high in natural fertility. 

These soils are mainly in trees or permanent pasture; 
they are rarely used for cultivated crops. If they are 
drained and protected from flooding, however, moder- 
ately good yields are obtained. Flooding in winter and 
spring is frequent and severe. These soils remain 
ponded long after the floodwaters have subsided; there- 
fore, it is difficult to work them at a time when they 
are not wet. It is also difficult to install an adequate 
drainage system and to maintain good tilth, The 
response to tiling is only fair because of the large 
amount of clay and the lack of suitable outlets for tile. 

Representative profile of Wabash silty clay: 

0 to 9 inches, very dark gray, very firm silty clay; slightly 
acid to neutral. 

9 to 28 inches, dark-gray, very firm silty clay with brown, 
reddish-brown, and yellowish-brown mottles; neutral. 

28 to 45 inches +, mottled gray and yellowish-brown, very 
firm silty clay; neutral to mildly alkaline. 


Wabash silty clay (Wa).—This is the only Wabash soil 
mapped in the county. It is rarely cultivated because 
of problems of drainage and flooding. Included are a 
few areas of Sloan soils that are too small to be mapped 
separately. (Capability unit ITIw-3) 


Genesis, Morphology, and 
Classification of the Soils 


In this section the factors of soil formation are dis- 
cussed, with particular emphasis on the formation of the 
soils in Allen County. Then the system of  classifica- 
tion is described, and the soil series in the count; 
are placed in great soil groups. First, the great soil 
group is described, and then each series in the group is 
discussed briefly. A technical profile description is 
given for each soil series. These technical descriptions 
are more detailed than the descriptions given in the 
section “Descriptions of the Soils.” The colors given in 
the descriptions are for the soil when moist. 

A number of the soils for which technical descriptions 
are given were sampled in the field, and the samples 
of the individual horizons were analyzed in the Jabora- 
tory. All samples are identified by a symbol using the 
letters AL plus a profile number. Reference is made to 
these profile numbers throughout the discussions of the 
soil series. The laboratory data obtained for the ana- 
lyzed profiles are given in table 7 in the section “Labora- 
tory Determinations,” which follows the technical 
descriptions. 


Factors of Soil Formation 


Soils are continuous over the land surface of the earth, 
except .on steep and rugged mountains, in areas of 
perpetual ice and snow, and in extreme deserts. They 
are formed by the forces of weathering and soil develop- 
ment acting upon materials that have been deposited or 
accumulated by geologic activity. Soil formation pro- 
ceeds as steps-or stages, none of which are distinct. It 
could be said that there are two major stages in the 


formation of soils—first, the accumulation of parent 
material, and then, the weathering of the parent mate- 
rial that results in the formation of soil horizons within 
the profile (13). The characteristics of a soil at any 
given place depend upon the interrelationships of (1) 
the physical and mineralogical composition of the parent 
material; (2) the climate under which the material has 
accumulated and existed since accumulation; (3) the 
plant and animal life in and on the soil; (4) the relief, 
or lay of the land; and (5) the length of time the forces 
of soil development have acted on the soil material. 
These five factors are called the soil-forming factors. 
Because different factors dominate from place to place, 
many kinds of soils have formed. These soil-forming 
factors control the rate and effects of the physical and 
chemical processes that function within the soil profile 
to produce horizon differentiation. 

The changes that occur in the soil system are of four 
basic kinds: additions, removals, transfers, and trans- 
formation (15). The intensity of the soil-forming pro- 
cesses, now and in the past, has determined the degree 
of horizon differentiation and the present soil chavacter- 
istics. 

Climate and vegetation are the active factors in soil 
formation. Less is known of the micro-organisms, 
earthworms, and other plants and animals living in the 
soil than about plants and animals on the surface, but 
they probably have an influence on soil composition and 
supply of organic matter equal to that of vegetation. 
The vegetation and animal and microbial life, influenced 
by the climate, act upon the parent material and slowly 
change it to_a natural body that has genetically related 
horizons. Soils differ.on a regional basis, largely 
because of the influence of climate and vegetation. 

The effects of climate and vegetation upon soil devel- 
opment are modified by the nature of the parent mate- 
rial and by the relief, which, in turn, influences drain- 
age. The parent material and relief influence the kind 
of soil profile that is formed, and in some places they 
dominate the soil-forming factors. 

Finally, time is required before the parent material 
can be transformed into soil material. It takes long 
periods for weathering, leaching, translocation of soil 
particles, formation of soil structure, and other soil- 
forming processes to make distinct horizons in soil par- 
ent material. 

The differences among the soils of this county have 
resulted chiefly from the influence of parent material 
and relief. The soil-forming factors of climate and 
vegetation have strongly influenced the development of 
the soils, but those factors are nearly uniform through- 
out the county. Therefore, few of the soil differences 
within the county can be attributed to them. 

All of the county was covered by ice as the result of 
the Wisconsin glaciation, and the soils have formed 
since the glacier retreated. Studies indicate that. the 
interval of time since the retreat of the glacier has 
been short enough so that differences in time have not 
had any marked effect that would account for variations 
in the soils. Therefore the nature of the parent mate- 
rial. and rehef are the major factors that account for 
the differences among soils in the county. 


ALLEN COUNTY, 


Parent material 


The parent material in which the soils of this county 
formed is largely of glacial origin. The county was 
covered by glaciers during several stages of the 
Pleistocene age. The present surficial material of the 
county is of Wisconsin age (7). Before glaciation took 
place, the area that is now Allen County was. probably 
a nearly level plain with limestone bedrock near the 
surface. Now the county is underlain by limestone at 
variable depths. Over most of the county, the Monroe 
group of limestone predominates, but a small area in 
the southeastern corner of the county is underlain by 
Niagara limestone (14). : 

The limestone bedrock is covered by a layer of mod- 
erately fine textured till except in the northwestern cor- 
ner of the county, where it is covered by fine-textured 
till. The thickness of this till ranges from a few feet to 
several hundred feet. The thickest till is in preglacial 
valleys of the Teays River system. Most of the county 
is covered by 50 feet of till. 

When the last glacier receded from the area, it left a 
series of end moraines across the county. In general 
these extend in an east-west direction (7). These mo- 
raines appear as areas of low, rolling hills that run in 
bands across the county. Three major moraines were left 
in the county. These are the Ft. Wayne, the Wabash, 
and the St. Johns. The cover picture shows the location 
of these moraines. Radiocarbon dates from northern 
Ohio and adjacent Indiana suggest that the glacier re- 
treated from this area about 15,000 years ago (8). 

As the last glacier receded, melt waters were ponded 
by an ice front that remained at the Defiance moraine 
for an extended period. At least two glacial lake stages, 
Lake Maumee and Lake Whittlesey, covered or partly 
covered the northern part of the county. Though most 
of the soils in the northern part of the county are under- 
lain by till, these lake stages had an influence upon their 
present characteristics. The till deposited in this area 
was reworked and modified to some extent by wave ac- 
tion of the glacial Jakes. Prominent ridges were left in 
the northern part of the county where these glacial lakes 
occurred. The beach ridges can readily be observed be- 
tween Delphos and Columbus Grove. Several secondary 
beach ridges were deposited to the south of the main 
ridge and occur in a band that parallels the main ridge 
from east to west (6). 

The soils in the northwestern corner of the county 
developed mainly in fine-textured till that was. slightly 
modified by wave action of the glacial lakes. In most 
places the content of clay in the fill is about 45 percent. 
The content of calcium carbonate is about 22 percent. 
The relief is nearly level except along the major drain- 
ageways. The Hoytville soils are dominant. 

Associated with this nearly level area are areas of out- 
wash and lacustrine materials. These areas are at the 
outer perimeter of the glacial lake and occur in bands 
that extend across the northern part of the county. The 
soils on the beach ridges and outwash plains are gener- 
ally very sandy and gravelly. In places they are under- 
lain by fine-textured till or lacustrine material. The 
lacustrine parent material includes both medium- and 
fine-textured deposits. The relief is nearly level or 
gently sloping. ; 
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The major part of the county, that area south of the 
lake plain, consists of soils derived predominantly from 
moderately fine textured till. The content of clay in the 
calcareous till, as sampled below the solum, commonly 
ranges from 81 to 88 percent, and the content of calcium 
carbonate ranges from 16 to 28 percent. The Blount, 
Morley, and Pewamo soils are dominant in this area. 


_ The relief ranges from nearly level on the Pewamo soils 


to gently undulating to steep on the Blount and Morley 
soils. Associated with the till plain are local areas of 
outwash, terraces, and alluvium along the major streams. 
There are also occasional areas of shallow depressions 
where there are fine-textured lacustrine deposits. 


Relief 


Relief has affected the formation of soils in this 
county, chiefly through its effect on the action of water 
on or in the soil. The degree of profile development in 
a soil, within a given time, on a given parent material, 
and under the same type of vegetation, depends largel 
on the amount of water that passes through the soil 
material. or example, runoff on the steeper slopes re- 
moves the surface soil and prevents the formation of a 
deep soil. Relief controls and modifies the effectiveness 
of the active factors of soil formation through its con- 
trol of runoff, erosion, depth of water table, internal 
drainage, leaching, and accumulation and removal of 
organic matter. A large amount of organic matter in 
the Humic Gley soils is mainly a result of their topo- 
graphic position. These soils remain wet for long periods, 
and the accumulation of organic matter is thereby 
increased. 

Tn general, the relief in this county ranges from nearly 
level m areas of the lake plain and parts of the till plain 
to undulating in the morainic areas. There are some 
steeply sloping areas, however, on moraines and along 
escarpments, 


Vegetation 


The original vegetation in Allen County was princi- 
pally deciduous forest. On the lake plain and the more 
poorly drained parts of the till plain a deciduous 
swamp forest predominated (10). The trees common on 
the poorly drained and very poorly drained soils were 
black and white ash, American elm, shagbark hickory, 
basswood, swamp white oak, pin oak, sycamore, silver 
maple, and cottonwood. Scattered throughout the swamp 
forest were occasional grassy openings and wet areas 
where sedges and grasses that tolerate water were 
dominant. 

On the better drained, more sloping areas, the soils 
supported a somewhat different kind of deciduous forest. 
In that forest such species as beech, basswood, white oak, 
red oak, and sugar maple were dominant in the original 
stand. 


Climate 


The climate under which the soil material has accumu- 
lated and existed since deposition is an active factor in 
soil formation. The climate influences the rate of plant 
growth, the amount of water available to plants, the 
removal of material by leaching, and the temperature of 
the soils. This county has a temperate, humid, conti- 
nental ‘type of climate. More information about the cli- 
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mate is given in the section “General Nature of the 
County.” 

Climatic factors that are important in soil formation 
are precipitation, temperature, and the evapotranspira- 
tion ratio. In an area the size of this county, the climate 
is fatrly uniform and thus has little direct effect upon 
the variations among the soils of the county. Soil dif- 
ferences within a local area are determined more by 
differences in vegetation, parent material, relief and 
drainage, and the age of the soil material than by dif- 
ferences in climate. The climatic factors, however, are 
interrelated with the types of vegetation and, on a re- 
gional basis, determine the kinds of soil that develop. 
Time 

The length of time required for the formation of hori- 
zons in a soil depends upon the other soil-forming fac- 
tors, particularly upon. the effects of relief and parent 
material. Differences in weathering and development 
of soils cannot be correlated exactly with age in this 
area, because other soil-forming factors affect or modify 
the rate of weathering and other processes. 

The age of the lake plain area in the northern part of 
the county is believed to be about 18,000 years, and that 
of the till plain, about 15,000 years. The soils of the 
county have been developing a relatively short time, 
compared to those on till from former glaciations or 
those in unglaciated areas. This accounts in part for 
the shallow depth of leaching and also for the less acid 
reaction of some of the soils of the county. 


Classification of Soils 


Soils can be classified in a number of ways, depending 
upon the purpose to be served. Soils are placed in nar- 
row classes for the organization and application of 
knowledge about soil behavior within farms and fields. 
They are placed in broad classes for their study and. 
comparison over continents. ; 

Soils are placed in six different categories, one below 
the other, in the classification system now used in the 
United States (15, 16). Beginning at the top, the six 
categories are order, suborder, great soil group, family, 
series, and type. Each category consists of a number 
of classes at the same level. The classes are relatively 
few and broad in the highest category, whereas they are 
many and narrow in the lowest category. In the highest 
category of the classification system, the soils are placed 
in only three orders, whereas thousands of soil types are 
recognized in the lowest category. _ 

In the use of the soil classification system, the cate- 
gories of order, great soil group, series, and type have 
been given the most attention. The categories of sub- 
order and family have never been fully developed and 
therefore are seldom used. The classification of soils by 
soil types and soil series is most important within coun- 
ties. The subsequent grouping of the series into great 
soil groups has been found most useful for comparing 
the characteristics of the series of the county and for 
relating them to the soils of other counties, States, or 
regions. 

A great soil group is a broad group of soils that have 
major profile characteristics in common; that is, all 


members of the group have the same number and kind 
of definitive horizons. Such horizons need not be ex- 
pressed to the same degree in every soil but must be 
present in all areas. Thus, a given definitive horizon 
may be faint in some members of a great soil group and 
prominent in other members of the same group. Every 
soil series classified in a great soil group must have cer- 
tain horizons in its profile, expressed to some degree. 
The soil series in this county are classified in four 
great soil groups. Some of the series have character- 
istics typical of the soils in one great soil group, but 
they also have some characteristics that are typical of 
or transitional to another great soil group. These series 
are classified in intergrades rather than in the central 
concept of their great soil group. The following list 
gives the great soil group of each series in the county 
and indicates those series that are intergrading toward 
another group: 
Great soil group Series 
Gray-Brown Podzolic_------- Belmore, Blount,! Casco, Dig- 
by,? Fox, Haney, Haskins,} 
Kibbie,! Morley; Nappanee,! 
Randolph,! Rawson, Rimer,! 
St. Clair, Seward, Spinks,? 


Tuscola. 

Regosol.--.----..---------+ Tedrow.! 

Humic Gley--------- veer Colwood,’ Hoytville, Lenawee, 
Millgrove, Millsdale, Mont- 
gomery, Pewamo, Sloan, 
Toledo, Wabash.3 

Allivial 2.cec3.cossesdesens Teel, Genesee, Shoals. 

BOGE. 2s ceaewnweeeies see Ss Linwood. 


1 Intergrading toward Low-Humic Gley soils. 
2 Intergrading toward Regosols. 
3 Lacks a textural B horizon. 


Gray-Brown Podzolic soils © 


Gray-Brown Podzolic soils developed under deciduous 
forest in a humid, temperate climate. In undisturbed 
areas they have a thin, dark-colored Al horizon and an 
eluviated A2 horizon. The A2 horizon is light colored— 
generally gray, grayish brown, or pale brown. 

The B horizon contains more clay than the AQ horizon 
because of eluviation from the A2 horizon. The B hori- 
zon. is one of higher chroma; brown, yellowish brown, or 
strong brown are the most common colors. 

The profile of Gray-Brown Podzolic soils also has a 
characteristic pattern of reaction and base saturation. 
These soils are more acid in the lower part of the A 
horizon and upper part of the B horizon than they are 
in the lower part of the B horizon. The reaction is gen- 
erally slightly acid to strongly acid in the uppermost 
horizons and medium acid to neutral in the lower part 
of the profile. The pattern of base saturation is simi- 
lar. A base saturation value of as low as 30 percent 
may occur in the lower A and upper B horizons, but 


the base saturation in the lower B horizon is seldom 


below 50 percent. 

The soils of the central concept of the Gray-Brown 
Podzolic group are those of the Belmore, Casco, Fox, 
Haney, Morley, Rawson, St. Clair, Seward, and Tuscola 
series. Of these, the Belmore, Casco, and Fox soils, 
which occur on the sand and gravelly beach ridges and 
outwash areas, are well drained. The other soils of this 
group are mottled in the lower part of their profile, 
which indicates that they developed under somewhat re- 


ALLEN COUNTY, OHIO 81 


stricted drainage and are therefore only moderately well 
dramed. 
BELMORE SERIES 


The Belmore soils developed in gravelly and sandy 
outwash that contains some silt, the same kind of ma- 
terial in which the Haney, Digby, and Millgrove soils 
developed. Belmore loam is the only soil type of the 
Belmore series mapped in the county, but there are a 
few acres of Belmore sandy loam that are too small to 
be mapped separately. Belmore sandy loam is typical 
of the well-drained Gray-Brown Podzolic soils developed 
in gravelly and sandy material. <A profile of a Belmore 
sandy loam, sample number AL-9%, in a fairly large 
area of outwash in the northeastern part of the county, 
was sampled. The B horizon has a large enough ac- 
cumulation of clay to make its texture sandy clay loam 
and sandy clay. ‘The underlying sandy loam and loam; 
sand is apparent in the mechanical analysis of the 
horizon. ; : 

Profile of a Belmore sandy loam in a cultivated field 
where the slope is 3 percent. (AL-97; Monroe Township, 
NW1,SEY, sec. 12): 

Ap—0O to 11 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, fine and medium, granular structure; 


friable; abundant roots; few small pebbles up to 4 
millimeters in diameter; pH 5.38; abrupt, smooth bound- 


x 


ary. 

B1—ii to 18 inches, dark yellowish-brown (10 YR 4/4) sandy 
loam; moderate fine and medium, subangular blocky 
structure; friable; abundant roots; some fine gravel; 
pH 5.8; diffuse, wavy boundary. 

B21—18 to 26 inches, dark-brown (10YR 4/3) sandy loam; 
weak, fine and medium, subangular blocky structure; 
friable; plentiful roots; much fine gravel; pH 6.0; 
clear, irregular boundary. 

B22t—26 to 30 inches, very dark grayish-brown (10YR 3/2) 
sandy clay loam; moderate, medium, subangular blocky 
structure; friable; plentiful roots; high content of fine 
gravel; pH 6.2; clear, irregular boundary. 

B23t—30 to 36 inches, dark-brown (10YR 4/8) sandy clay 
loam; moderate, medium and coarse, angular blocky 
structure; friable; few roots; much fine gravel; pH 6.3; 
gradual, wavy boundary. 

B24t—36 to 41 inches, dark grayish-brown (10YR 4/2) sandy 
clay; weak, medium and coarse, angular blocky struc- 
ture; firm; few roots; much fine gravel; tongues of 
this horizon extend into the underlying horizons as 
far as 1 foot; pI 6.6; clear, irregular boundary. 

IIC1—41 to 47 inches; water-laid, fine gravelly coarse sandy 
loam; single grain; loose; calcareous; diffuse, wavy 
boundary. 

II1C2—47 to 58 inches, water-laid, fine gravelly coarse loamy 
sand; single grain; loose; no roots; calcareous. 


CASCO SERIES 


The profile of a Casco silt loam, sample number AL- 
96, is typical of the well-drained, shallow Gray-Brown 
Podzolic soils developed in silty and loamy outwash. 
The outwash is underlain by well-washed, calcareous 
gravel and sand at a depth of 10 to 24 inches. The soil 
was sampled on a stream terrace adjacent to the Aug- 
laize River. Fairly strong horizonation is indicated by 
the clay texture of the B2 horizon, as compared to the 
silt loam texture of the Ap horizon and the silty clay 
loam texture of the Bt horizon. The B1 horizon has the 
minimum pH value. 

Profile of a Casco silt loam in a cultivated field where 
the slope is 1 percent. (AL-96; Auglaize Township, 
SEYSEY, sec. 17): 


'‘Ap-—0 to 5 inches, dark-brown (10YR 4/8) silt loam; mod- 
erate, fine and medium, granular structure; friable; 
abundant roots; few pebbles; pH 6.2; abrupt, smooth 
boundary. 

B21t—5 to 12 inches, dark yellowish-brown (10YR 4/4) silty 
elay loam; weak, fine, subangular blocky structure; fri- 
able; abundant roots; few pebbles up te 1 inch in di- 
ameter; pH 5.8; gradual, wavy boundary. 

B22t—12 to 18 inches, dark-brown (7.5YR 8/2) clay; weak, 
medium and coarse, subangular blocky structure; firm; 
clay films on the faeces of peds; few pebbles and stones 
up to 5 inches in diameter; pH 6.3; clear irregular boun- 


dary. 

B23t—18 to 23 inches, dark-brown (10YR 4/3 and 7.5YR 8/2) 
gravelly clay loam; massive; plentiful roots; contains 
fine and coarse gravel and fragments of limestone up te 
10 inches in diameter; caleareous; clear, wavy 
boundary. 

IIC--23 to 29 inches, gravelly coarse sandy loam; single 
grain; loose; caleareous. 


FOX SERIES 


The Fox soils.developed in outwash material similar 
to that in which the Casco soils developed. Fox loam is 
the only soil type of this series mapped in the county, 
but there are a few acres of Fox fine sandy loam in areas 
too small to be mapped separately. A Fox fine sandy 
loam, sample number AL-98, was sampled on a stream 
terrace along the Auglaize River. The coarse-textured, 
calcareous substratum of this soil is at a depth of 24 to 
42 inches, unlike that of the Casco silt loam, which is at 
a depth of 10 to 24 inches. As in the Casco soil, the 
lower part of the B horizon is clay, and the upper part 
of the solum is coarser textured. The minimum pH 
value is in the B21 horizon. 

Profile of a Fox fine sandy loam is a cultivated field 
where the slope is 8 percent. (AI-98; Auglaize Town- 
ship, NWIYANW1,, sec. 21): 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; moderate, fine and medium, granular struc- 
ture; friable; abundant roots; pH 6.2; abrupt, smooth 
boundary. 

B1—8 to 11 inches, brown (10YR 5/3) loam; weak, fine and 
medium, angular blocky structure; friable; plentiful 
roots; pH 6.1; gradual, wavy boundary. 

B2it—11 to 17 inches, dark yellowish-brown (10YR 4/4) 
sandy clay loam; moderate, medium and coarse, angular 
blocky structure; firm; plentiful roots; many worm- 
holes; pIf 5.8; gradual, wavy boundary. 

B22t—17 to 22 inches, dark-brown (10Y¥R 4/8) sandy clay 
loam; moderate, coarse, angular blocky structure that 
breaks to moderate, medium, angular blocky; firm; few 
small fragments of limestone, quartz, and shale as much 
as 8 millimeters in diameter; pH 6.0; clear, wavy bound- 
ary. 

B23t—22 to 27 inches, dark-brown (10YR 4/3) sandy clay 
loam; moderate, medium and coarse, angular blocky 
structure; firm; plentiful roots; many small pebbles as 
much as one-half inch in diameter; pH 5.8; clear, wavy 
boundary. 

B24t—27 to 35 inches, very dark grayish-brown (10YR 3/2) 
gravelly clay; weak, medium and coarse, subangular 
blocky structure; very firm; plentiful roots; tongues ex- 
tend as far as 15 inches into the underlying material; 
considerable gravel; pH 6.1; abrupt, irregular boundary. 

IIC1—835 to 40 inches, coarse sandy loam stratified with sand 
and fine gravel ag much ag 1% inches in diameter; 
massive and single grain; loose; calcareous; gradual, 
irregular boundary. 

IIC2—40 to 46 inches, stratified coarse loamy sand and 
gravel with gravel and cobbles as much as 5 inches in 
diameter; single grain: loose; calcareous. 
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HANEY SERIES 


The Haney soils developed on beach ridges in gravelly 
and sandy outwash that contains some silt. They are 
similar to the Belmore soils, but the lower part of their 
profile is mottled, and they are moderately well drained. 
The soils of the Haney series were not sampled for 
laboratory analysis, but field descriptions and investiga- 
tions indicate that the maximum amount of clay is in 
the lower part of the B horizon. The minimum pH 
value is in the upper part of the B horizon, In most 
places the C horizon is sandy loam. : 

Profile of a Haney loam in a cultivated field where 
the slope is 2 to 6 percent. (Field description; Marion 
Township, SEYSEY, sec. 24): 

Ap—O to 8 inches, dark grayish-brown (10¥R 4/2) loam ; 
moderate, medium, granular structure; friable; few fine 
pebbles; slightly acid; abrupt, smooth boundary. 

A2—8 to 11 inches, dark grayish-brown (10¥R 4/2) loam; 
weak, medium, platy structure; friable; few fine peb- 

“bles; medium acid; clear, wavy boundary. 

B1l—11 to 18 inches, dark-brown (7.5YR 4/4) loam; weak, 
fine and very fine, subangular blocky structure; friable; 
few fine pebbles; medium acid; diffuse, wavy boundary. 

B21t—i8 to 24 inches, yellowish-brown (10¥R 5/4) clay loam 
with few, fine, distinct, dark grayish-brown (10YR 4/2) 
mottles; moderate, medium, subangular blocky structure ; 
common fine pebbles; firm; medium acid; diffuse, wavy 
boundary. 

B22t—24 to 36 inches, yellowish-brown (10YR 5/4) clay loam 
with common, medium, distinct, light brownish-gray 
(10YR 6/2) mottles; moderate, fine and medium, sub- 
angular blocky structure; firm; fine pebbles present in 
larger numbers than in horizons above; slightly acid ; 
diffuse, irregular boundary. 

IIC—36 to 42 inches, mottled, yellowish-brown (10YR 5/8), 
yellow (10YR 7/6), gray (10YR 5/1), and strong-brown 
(75YR 5/6) gravelly and sandy material containing a 
considerable amount of silt and clay; massive; un- 
stratified; calcareous. 


MORLEY SERIES 


The Morley soils developed in moderately fine textured 
till like that in which the Blount and Pewamo soils 
developed. They are better drained than those soils, 
however, primarily because of the slope. The profiles of 
a Morley silt loam and a Morley loam, sample numbers 
ATL-93 ‘and AT-121, respectively, are typical of the 
moderately well drained Gray-Brown Podzclic soils. 
These Morley soils are generally gently sloping to steep, 
and they are adjacent to streams that dissect the glacial 
till plains. They are also in areas of terminal moraines. 

The permeability of these soils is slow. Most profiles 
have mottling in the lower part. Depth to carbonates 
varies, but it is commonly between 22 and 26 inches. 
Leaching extends to a depth of 34 inches in places. 
Tt extends to a depth of at least 18 inches in nearly 
all areas, except those that are steep or eroded. The 
underlying material is clay loam or silty clay loam till. 
The amount of clay in the underlying material is gen- 
erally about 81 to 86 percent. The Morley soils have 
a strongly developed B horizon, as is. shown in the pro- 
files described. The maximum amount of clay in the 
B horizon rarely exceeds 50 percent. The minimum pH 
value is generally in the B horizon. In many places it 
is in the B22 horizon, which is the same horizon m which 
the maximum clay occurs. 


Profile of a Morley silt loam in a pastured meadow 
where the slope is 2 percent. (AL-93; Jackson Town- 
ship, NEWNEW, sec. 18): 


Ap—O to 6 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, medium and coarse, granular structure; fri- 
able; abundant roots; pH 6.4; abrupt, smooth boundary. 

B21t—6 to 11 inches, brown (10YR 5/3) silty clay with dark- 
brown (10YR°4/3) coatings on the peds; moderate, fine 
and medium, subangular blocky structure; very firm; 
abundant roots; many wormholes; few small rock frag- 
ments; pH 5.6; gradual, wavy boundary. 

B22t—11 to 16 inches, brown (10YR 5/3) clay with dark 
yellowish-brown (10Y¥R 4/4) coatings on the peds; 
moderate, medium and coarse, angular blocky structure; 
very firm; plentiful roots; few small fragments of rock; 
pH 5.8; gradual, irregular boundary. 

B23t—16 to 21 inches, dark-brown (10YR 4/3) silty clay 
with few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; very firm; few small fragments of rock; few 
wormholes; pH 6.8; clear, irregular boundary. 

C—21 to 27 inches, grayish-brown (10YR 5/2) clay loam 
with few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; very firm and compact; few roots; massive; 
numerous fragments of shale, limestone, and granite up 
to 3 inches in diameter; caleareous glacial till. 


Profile of a Morley loam in a meadow on the Wabash 
terminal moraine where the slope-is 4 percent. (AL-121; 
Auglaize Township, SWYNWY, sec. 8): 


Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) loam; 
weak, very fine and fine, granular structure; very fri- 
able; abundant roots; pH 6.4; abrupt, smooth boundary. 

B1i—6 to 8 inches, dark-brown (10YR 4/3) clay loam; weak, 
fine, snbangular blocky structure; firm; abundant roots; 
pH 4.8; smooth boundary. 

B21t-—8 to 10 inches, brown (7.5YR 4/4) clay; weak, very 
fine and fine, subangular blocky structure; firm; abun- 
dant roots; pH 4.5; gradual, wavy boundary, 

B22t—10 to 18 inches, brown (7.5YR 4/4) clay; moderate, 
fine and very fine, angular blocky structure; very firm; 
abundant roots; pH 4.4; dear, irregular boundary. 

B23t—18 to 20 inches, dark-brown (10¥R 4/8) clay with few, 
fine, distinct, yellowish-brown (10¥YR 5/8) mottles; 
strong, medium and coarse, angular blocky structure; 
very firm; common roots; pH 4.7; gradual, irregular 
boundary. 

B24t—20 to 24 inches, dark grayish-brown (10¥R 4/2) clay 
loam with few, fine, distinct, yellowish-brown (10YR- 
5/4) mottles; moderate, fine and medium, angular 
blocky structure; firm; common roots; pH 7.5; clear, 
irregular boundary. 

C1—24 to 28 inches, grayish-brown (10YR 5/2) clay loam 
till with few, fine, prominent, yellowish-brown (10YR- 
5/8) mottles; moderate, medium and thick, platy strue- 
ture; very firm; few small roots; calcareous; gradual, 
wavy boundary. 

C2—28 to 32 inches, dark grayish-brown (1OYR 4/2) clay 
loam till with few, fine, prominent, brownish-yellow 
(10YR 6/8) mottles; moderate, medium and thick, platy 
structure; very firm and compact; few roots; calcareous. 

C8—82 to 88 inches, dark grayish-brown (10YR 4/2) clay 
loam till with common, medium, prominent, yellowish- 
brown (10YR 5/8) mottles; moderate, medium and thick, 
platy structure; very firm and compact; no roots; cal- 
careous. , 

C4—38 to 44 inches, dark grayish-brown (10YR 4/2) clay 
loam till with common, medium, prominent, yellowish- 
brown (10YR 5/8). mottles; moderate, medium and 
thick, platy structure; very firm and compact; no roots; 
calcareous. 

RAWSON SERIES 


The upper part of the profile of the Rawson soils is 
similar to that of the Haney soils, but the lower part’ de- 
veloped in fine-textured material. These soils are gener- 
ally'in small areas on beach ridges and stream terraces. 
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The Rawson soils are mainly moderately well drained, 
but in a few areas, too small to be mapped separately, 
they are well drained. 

The moderately well drained Rawson soils are repre- 
sented by the profile of a Rawson loam, sample number 
AL-123, The upper part of the solum developed in some- 
what variable, medium-textured material, 18 to 36 inches 
thick. The lower part of the solum is a fine-textured 
IIBt horizon, 3 to 12 inches thick, over a calcareous, fine- 
textured substratum. The texture of these soils varies 
considerably, as does the content of sand and fine gravel, 
Varying amounts of fine or medium gravel generally 
oceur throughout the profile. | 

Profile of a Rawson loam in a meadow where the 
slope is 4 percent. (AL-123; American Township, SEY%- 
Sw, sec. 18): 

Ap—O to § inches, dark-brown (10YR 3/3) loam; moderate, 
fine and medium, granular structure; very friable; 
abundant roots; pH 6.8; abrupt, smooth boundary. 

Bi—8 to 12 inches, brown (10YR 5/8) sandy loam; weak, 
medium, subangular blocky structure; very friable; 
abundant roots; a few, fine pebbles as much as one-half 
inch in diameter; pH 5.7; clear, wavy boundary. 

B21—12 to 16 inches, brown (10YR 5/8) sandy loam; weak, 
medium, granular structure; friable; common roots; 
common fine pebbles; pH 5.5; clear, smooth boundary. 

B22—16 to 23 inches, dark-brown (7.5YR 3/2) sandy loam; 
weak, medium, subangular blocky structure; friable; 
common roots; large amount of fine gravel with con- 
siderable content of shale; pH 5.8; clear, wavy bound- 
ary. : 

B23—23 to 27 inches, dark-brown (10YR 4/3) sandy loam; 
weak, medium and coarse, subangular blocky structure; 
friable; common roots; pebbles as much as 2 inches in 
diameter; pH 6.0; clear, smooth boundary. 

B24t—27 to 32 inches, very dark gray (10YR 3/1) sandy clay 
loam with common, medium, distinct, dark-brown 
(75YR 4/4) and dark reddish-brown (5YR 3/3) mottles; 
weak, medium, subangular blocky structure; firm; few 
fine roots; few fine pebbles; pH 6.0; abrupt, smooth 
boundary. 

IIB25t—82 to 88 inches, dark grayish-brown (10YR 4/2) clay 
glacial till with many, medium, distinct, yellowish-brown 
(10YR 5/4) mottles; moderate, medium, angular blocky 
structure; very firm; few roots; pH 7.3; clear, wavy 
boundary. 

IIC—38 to 44 inches, gray (10YR 5/1) silty clay glacial till 
with many, medium, distinct, yellowish-brown (10YR 
5/6) mottiles; massive; very firm and compact; cal- 
careous. 

ST. CLAIR SERIES 


The St. Clair soils developed in calcareous clay till, 
the same kind of material in which the Nappanee and 
Tloytville soils developed. They are on the slopes and 
breaks along streams that dissect the lake plain, Their 
surface layer is silt loam, and their subsoil is silty clay 
or clay over calcareous clay till. These moderately well 
drained Gray-Brown Podzolic soils were not sampled for 
laboratory analysis, but field descriptions and observa- 
tions indicate the depth of leaching in most places to be 
about 18 inches. In the steeper areas, however, it is less. 
The B horizon is moderately developed and contains 
slightly more clay than the underlying material. In most 
places the minimum pH value is in the upper part of the 
B horizon, but in some places it is in the plow layer. 

Profile of a St. Clair silt loam in a cultivated field 
where the slope is 2 te 6 percent. (Field description; 
Marion Township, NEYNEY, sec. 33): 


Ap—0 to 7 inches, grayish-brown (10YR 5/2) silt loam; 
weak, fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

B21t—7 to 12 inches, brown (10YR 5/8) silty clay; weak, 
fine and medium, subangular blocky structure; firm; 
medium acid; gradual, wavy boundary. . 

B22t—12 to 16 inches, yellowish-brown (10YR 5/4) clay with 
few, fine, faint, yellowish-brown (10YR 5/6) mottlesg; 
moderate, medium, angular blocky structure; very firm; 
slightly acid; diffuse, irregular boundary. 

B23t—16 to 22 inches, dark-brown (10YR 4/3) clay with com- 
mon, medium, distinct, yellowish-brown (10YR 5/4) mot- 
tles; moderate, medium, angular blocky structure; very 
firm ; slightly acid; clear, irregular boundary. 

C—22 to 28 inches, dark-brown (10YR 4/3) clay with com- 
mon, medium, distinct, grayish-brown (2.5Y 5/2) mot- 
tles; massive; very compact glacial till; calcareous. 


SEWARD SERIES 


The profile of a Seward fine sandy loam, sample num- 
ber AL-119, is typical of the soils of this series in Allen 
County. The Seward soils are mottled with colors that 
indicate they are moderately well drained. 

Profile of a Seward fine sandy loam in a permanent 
pasture where the slope is 8 percent. (AL-119; Perry 
Township, SWI4SEY, sec. 22): 


AAI—O to 9 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam; moderate, medium and coarse, granular 
structure; very friable; abundant roots; pH 6.5; abrupt, 
wavy boundary. 

B11—9 to 14 inches, yellowish-brown (10YR 5/4) fine sandy 
loam; weak, fine and medium, subangular blocky struc- 
ture; very friable; common roots; PH 5.4; diffuse, ir- 
regular boundary. 

B12—14 to 20 inches, dark yellowish-brown (10YR 4/4) fine 
sandy loam with common, fine, distinet, yellowish-brown 
(10YR 5/6 and 5/8) mottles; weak, medium and coarse, 
subangular blocky structure; very friable; few roots; pH 
5.5; gradual, wavy boundary, 

B21—20 to 31 inches, pale-brown (10YR 6/3) fine sandy loam 
with many, fine and medium, distinct, yellowish-brown 
(1OYR 5/6 and 5/8) and strong-brown (7.5YR 5/8) mot- 
tles; weak, fine and medium, subangular blocky struc- 
ture; very friable; few roots; pH 6.5; abrupt, wavy bound- 
ary. 

IIB22t—~31 to 37 inches, dark-brown (10YR 4/3) clay with 
many, medium, distinct, gray (10YR 5/1) mottles; 
moderate, medium and coarse, subangular blocky struc- 
ture; very firm; few roots; some small fragments of black 
shale; pH 7.2; diffuse, irregular boundary. : 

IIC1—87 to 48 inches, dark grayish-brown (10YR 4/2) clay 
loam glacial till with few, fine, distinct, yellowish-brown 
(1lOYR 5/8 and 5/4) mottles; moderate, medium and 
coarse, subangular blocky structure; firm; no roots; cal- 
eareous; diffuse, wavy boundary. 

TIC2—43 to 52 inches, brown (10YR 5/38) clay loam glacial 
till with few, fine, faint, gray (10YR 5/1) and distinct, 
pbrownish-yellow (10YR 6/8) mottles; massive; very firm 
and compact; no roots; calcareous. . 


TUSCOLA SERIES 

The Tuscola series consists of moderately well drained 
soils developed in medium-textured material over cal- 
careous, water-laid, stratified silt, very fine sand, and fine 
sand. The soils developed in the same kind of material 
as the Kibbie and Colwood soils. They are mainly in 
small areas, principally in sandy areas of the lake plain. 
The profile of a Tuscola loam, sample number AL, 
shows that leaching has taken place to a depth of 46 
inches. The maximum content of clay is in the B2 hori- 
zon, and the minimum pH value is in the upper part 
of the B horizon. 


84 SOIL SURVEY SERIES 1960, NO. 24 


Profile of a Tuscola loam, in a cultivated field where 
the slope is 2 percent. (AL-4; Marion Township, NW14- 
NW% sec. 24. The area of Tuscola soil is small and is 
included in an area of Kibbie soils) : 

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine, granular structure; very friable; pH 6.8; 
abrupt, smooth boundary. 

A2—8 to 11 inches, dark-gray (10YR 4/1) loam; weak, thick, 
platy structure; very friable; pH 7.0; clear, smooth 
boundary. i 

Bi—11 to 15 inches, yellowish-brown (10YR 5/4) loam with 
thin, dark grayish-brown (10YR 4/2) coatings on the 
peds; moderate, medium, subangular blocky structure; 
friable; pH 6.8; gradual, wavy boundary. . 

B21—15 to 27 inches, brown (10 YR 5/3), loam with common, 
medium, distinct, yellowish-brown (10YR 5/8) mottles 
and grayish-brown (2.5¥ 5/2) coatings on the peds; 
moderate, medium, subangular blocky structure; friable; 
pH 7.1; clear, wavy boundary, 

B22—27 to 36 inches, pale-brown (10YR 6/3) very fine sandy 
loam with common, medium, faint, light yellowish-brown 
(10YR 6/4) and yellowish-brown (10YR 5/6) mottles; 
weak, fine, subangular blocky structure; very friable; 
pH 7.5; gradual, wavy boundary. 

B3—36 to 46 inches, light brownish-gray (2.5YR 6/2) very 
fine sandy loam with common, medium, distinct, yellow- 
ish-brown (10YR 5/8) mottles; weak, fine, subangular 
blocky structure; very friable; pH 7.6; clear, irregular 
boundary. 

TIC—46 to 60 inches; light brownish-gray (10YR 6/2) silt 
loam; massive; very friable; stratified silt with very 
fine sand; calcareous. 


Gray-Brown Podzolic soils intergrading toward Low- 
Humic Gley soils—tThe soils of the Blount, Digby, Has- 
kins, Kibbie, Nappanee, Randolph, and Rimer series are 
in the Gray-Brown Podzolic great, soil group, but they 
are intergrading toward the Low-Humiec Gley great soil 
group. These soils are somewhat poorly drained. 


BLOUNT SERIES 


The Blount soils are the most extensive soils in this 
county. They are nearly level or gently sloping and are 
in areas of the till plain. They developed in moderately 
fine textured till, in the same kind of material as that in 
which the Morley and Pewamo soils developed. 

The profile of a Blount silt loam, sample number AL~ 
88, is typical of the somewhat poorly drained Gray- 
Brown Podzolic soils that are intergrading toward the 
Low-Humic Gley great soil group. The mottling below 
a depth of 10 inches indicates somewhat poor drainage. 
The depth to carbonates varies, but it is commonly be- 
tween 22 and 30 inches. Leaching extends to a depth of 
36 inches in places, and it extends to a depth of at least 
18 inches in nearly all areas. The underlying material 
is clay loam or silty clay loam till. The content of clay 
in the underlying material is generally 31 to 86 percent. 
As shown in the laboratory data, the B horizon is 
strongly developed. The maximum content of clay in the 
B horizon is 50 percent or less in most places. The mini- 
mum pfiI value is in the upper part of the B horizon. 

Profile of a Blount silt loam in a cultivated field 
where the slope is 2 percent. (AL-S8; Amanda Town- 
ship, SW14,SW1, sec. 14): 

Ap—0 to 10 inches, dark grayish-brown (10 YR 4/2) silt 
loam; weak, fine, granular structure; friable; abundant 
roots; pH 6.6; abrupt, smooth boundary. 

A2—10 to 11 inches, light yellowish-brown (10 YR 6/4) clay 
loam with few, fine, faint, brownish-yellow (10YR 6/6) 
mottles; weak, fine, granular structure; friable; pH 5.2; 
abrupt, wavy boundary. 


B21t—11 to 17 inches, brown (10YR 5/8) clay loam with 
common, medium, distinct, yellowish-brown (10¥R 5/6 
and 5/8) mottles; moderate, medium, angular blocky 
structure; firm; plentiful roots confined to the faces of 
peds; pH 4.9; gradual, smooth boundary. 

B22t-—17 to 25 inches, dark grayish-brown (10YR 4/2) clay 
with common, medium, distinct, strong-brown (7.5YR 
5/6) moitles; moderate, medium, angular blocky struc- 
ture; very firm; few, small, igneous pebbles and weath- 
ered fragments of shale; thin clay films on the surfaces 
of peds; pH 6.2; clear, wavy boundary. 

C1—25 to 38 inches, dark-brown (10YR 4/3) silty clay loam 
glacial till with common, medium, distinct, olive-gray 
(5Y 5/2) and light olive-gray (5Y 6/2) mottles; weak, 
coarse, subangular blocky structure in upper part to 
massive in lower part; firm; few, small, igneous pebbles 
and weathered fragments of shale; calcareous; diffuse, 
irregular boundary, 

C2—88 to 48 inches, dark-brown (10YR 4/3) and light olive- 
gray (5Y 6/2) clay. loam with many, medium, distinct 
mottles; massive; firm; calcareous glacial till. 


DIGBY SERIES 


The Digby soils developed in the same kind of ma- 
terial as the Belmore, Haney, and Millgrove soils. They 
developed in medium-textured material that overlies 
poorly sorted sandy or gravelly outwash on beach ridges. 
A Digby loam, sample number AL-S10, was sampled for 
analysis. It has enough clay in the B horizon to give 
that horizon a texture of sandy clay loam. The C hori- 
zon. has a texture of gravelly loamy sand. In places cal- 
careous clay loam till is below the solum at a depth of 36 
inches or more. The minimum pH value is in the upper 
part of the B horizon. 

Profile of a Digby loam in a cultivated field where the 
slope is 8 percent. (AL-S10; Monrce Township, SW44- 
SEL, sec. 11): 

Ap—0 to 9 inches, dark grayish-brown (10¥YR 4/2) loam; 
weak, fine, granular structure; friable; common roots; 
pH 6.1; abrupt, smooth boundary. 

B21t—9 to 17 inches, brown (10YR 5/3), clay loam with com- 
mon, fine, distinct, brownish-yellow (10YR 6/6) mottles; 
weak, fine and medium, subangular blocky structure; 
friable; no roots; considerable fine gravel; pH 5.0: 
gradual, wavy boundary. 

B22t—17 to 22 inches, brown (10YR 5/3) sandy clay loam 
with common, medium, distinct, yellowish-brown (10YR 
5/8) mottles; moderate, medium, subangular blocky 
structure; firm; no roots; considerable fine gravel; pH 
5.4; diffuse, wavy boundary. 

B23t—22 to 35 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam with common, medium, prominent, strong- 
brown (7.5YR 5/6) mottles; weak, fine and medium, 
subangular blocky structure; firm; no roots; consider: 
able fine gravel; pH 5.9; diffuse, irregular boundary. 

II1C—a5 to 60 inches, gray (10¥R 5/1) gravelly loamy sand; 
single grain; loose; no roots; pH 7.0. 


HASKINS SERIES 

The Haskins soils are mainly on beach ridges and out- 
wash plains, but they are also in small areas on the till 
plain. A Haskins loam, sample number AL-115, was 
sampled on the till plain in the northern part of the 
county. The upper part of its soltum developed in med- 
ium-textured material that is 18 to 86 inches thick. The 
lower part of the solum consists of a fine-textured TITBt 
horizon, 8 to 12 inches thick, over a calcareous, fine tex- 
tured or moderately fine textured substratum. The tex- 
ture of the profile and the content of gravel vary consid- 
erably. Varying amounts of fine or medium gravel gen- 
erally occur throughout the profile. The maximum con- 
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tent of clay is in the lower part of the B horizon, and 
the minimum pH value is in the upper part of the B 
horizon. 


Profile of a Haskins loam in a cultivated field where 


the slope is 1 percent. (AL-115; Monroe Township, 
NEWUSW, sec. 9): 


Ap—0O to 8 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine and medium, granular structure; friable; 
plentiful roots; few small pebbles up to 3 millimeters in 
diameter; pH 5.1; abrupt, smooth boundary. 

B1—8 to 11 inches, brown (10YR 5/3). loam with few, me- 
dium, faint, yellowish-brown (10YR 5/4 and 5/6) mot- 
tles; weak, fine, subangular blocky structure; friable; 
plentiful roots; occasional fine pebbles; pH 5.2; gradual, 
wavy boundary. 

" B21g—11 to 14 inches, brown (10YR 5/3) loam with many, 
medium, distinct, yellowish-brown (10YR 5/6) and dark 
yellowish-brown (10YR 4/4) mottles; moderate, fine and 
medium, subangular blocky structure; friable; plentiful 
roots; pH 5.0; gradual, wavy boundary. 

B22gt—14 to 17 inches, yellowish-brown (10YR 5/6) sandy 
clay loam with common, medium, distinct, brown (10¥R 
5/3) mottles; weak, medium, subangular blocky struc- 
ture; very friable plentiful roots; pH 5.1; gradual, 
irregular boundary. 

B23gt—I17 to 22 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam with many, medium, faint, dark yellowish- 
brown (10¥R 4/4) mottles; weak, fine and medium, 
subangular blocky structure; friable; plentiful roots; 
small manganese concretions; pH 5.6; gradual, wavy 
boundary, 

B24gt—22 to 27 inches, grayish-brown (10YR 5/2) sandy 
clay loam with common, fine and medium, distinct 
brown (10YR 5/3) and yellowish-brown (10YR 5/6) 
mottles; weak, fine and medium, subangular blocky 
structure; friable; few roots; pH 6.6; clear, irregular 
boundary, 

IIB25gt—27 to 31 inches, dark yellowish-brown (1OYR 4/4) 
heavy sandy clay loam with common, medium, distinct, 
yellowish-brown (10YR 5/6), very dark brown (10YR 
2/2), and dark brown (10YR 4/3) mottles; weak, med- 
ium, subangular blocky structure; very firm; few roots; 
pH 7.1; abrupt, wavy boundary. 

ITIC—31 to 49 inches, dark grayish-brown (10YR 4/2) clay 
loam with few, fine, faint, yellowish-brown (10YR 5/4) 
and dark yellowish-brown (10YR 4/4). mottles; massive; 
no roots; highly compact glacial till with numerons frag- 
ments of shale and limestone and an occasional igneous 
pebble; calcareous. 


KIBBIE SERIES 

The Kibbie soils developed in the same kind of ma- 
terial as the Tuscola and Colwood soils, that is, in mod- 
erately fine textured material over calcareous, water-laid, 
stratified silt, fine sand, and very fine sand. The Kibbie 
soils are mainly in small, sandy areas of the lake plain, 
but they are also associated with soils of the moraines 
and outwash areas. The profile of a Kibbie silt loam, 
sample number AL-89, shows that leaching has taken 
place to a depth of 35 inches. The maximum content 
of clay is in the lower part of the B horizon, and the 
minimum pH value is in the upper part of the B 
horizon. 

Profile of a Kibbie silt loam in a cultivated field where 
the slope is 1 percent. (AL-89; Sugar Creek ‘Township, 
SEWUSEY, sec. 29): : 

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, fine and medium, granular structure; 
friable; abundant roots; pH 6.2; abrupt, smooth bound- 
ary. 


A2—6 to 10 inches, yellowish-brown (10¥R 5/4). silt loam 
with few, fine, faint, Nght yellowish-brown (10YR 6/4) 


mottles; weak, fine and very fine, subangular blocky 
structure; friable; abundant roots; pH 5.8; gradual, 
wavy boundary. : 

B21g—-10 to 15 inches, grayish-brown (10YR 5/2) clay loam 
with many, coarse, prominent, strong-brown (7.5YR 
5/6) mottles; strong, fine, subangular blocky structure; 
firm; common roots; pH 5.7; diffuse, wavy boundary. 

B22g—15 to 21 inches, dark grayish-brown (10YR 4/2) clay 
loam with common, medium, prominent, yellowish-brown 
(10YR 5/6) mottles; strong, fine and medium, subangu- 
lar blocky structure; firm; common roots; pH 6.2; 
diffuse, wavy boundary. 

B23g—21 to 29 inches, dark grayish-brown (10YR 4/2) clay 
loam with many, medium, prominent, yellowish-brown 
(10YR 5/6) mottles; strong, medium and coarse, sub- 
angular blocky structure; firm; common roots; pH 6.6; 
diffuse, wavy boundary. 

B24g—29 to 35 inches, grayish-brown (10YR 5/2) silty clay 
loam with common, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; moderate, medium and coarse, sub- 
angular blocky structure; firm; few roots; pH 7.0; clear, 
irregular boundary. 

C1—85 to 41 inches, yellowish-brown (10YR 5/4) silt loam 
with common, coarse, faint, yellowish-brown (10YR 5/8) 
mottles; weak, medium, blocky structure; friable; few 
roots: many laminations of silt and fine sand; calcar- 
eous; diffuse, irregular boundary. 

C2—41 to 46 inches, yellowish-brown (10YR 5/4) silt loam 
with many, coarse, faint, yellowish-brown (10YR 5/8) 
mottles; weak, coarse, blocky structure; friable; many 
laminations of silt and very fine sand; calcareous. 

C3—46 to 52 inches, dark yellowish-brown (10YR 4/4) silt 
loam with common, medium, distinct, yellowish-brown 
(10YR 5/8) mottles; weak, medium, platy structure or 
laminated silt and very fine sand; friable; calcareous. 


NAPPANEE SERIES 


The Nappanee soils developed in the same kind of 
material as the Hoytville and St. Clair soils. They de- 
veloped in fine-textured glacial till that has been some- 
what altered by lacustrine sediment. The Nappanee 
soils are generally on the low knolls of the lake plains. 
They are calcareous at a depth of about 20 inches. No 
samples of these soils were analyzed, but field descrip- 
tions and observations indicate that these soils are 
leached to a depth of 18 to 24 inches. Clay or silty clay 
is immediately below the plow layer. The maximum 
content of clay appears to be in the lower part of the 
B horizon. ‘The minimum pH value is in the upper part 
of the B horizon. ; 

The profile of a Nappanee silt loam in a cultivated 
field where the slope is 1 percent. (Field description; 
Marion Township, SW14 NEY sec. 30): 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2): silt loam ; 
friable; moderate, fine and medium, granular structure; 
slightly acid; abrupt, smooth boundary. 

B2igt—8 to 10 inches, grayish-brown (10YR 5/2) silty clay 
with common, medium, prominent, yellowish-brown (10YR 
5/4 and 5/6) mottles; weak, fine, angular blocky struc- 
ture; firm; slightly acid; abrupt, smooth boundary. 

B22gt—10 to 19 inches, dark grayish-brown (10¥R 4/2) clay 
with many, medium, distinct, dark-brown (10YR 4/3) and 
dark yellowish-brown (10YR 4/4) mottles; moderate, 
medium, angular blocky structure; very firm; neutral; 
abrupt, irregular boundary. 

C1—19 to 26 inches, grayish-brown (10YR 5/2) clay with 
many, medium, distinct, dark-brown (10YR 4/3) and dark 
yellowish-brown (10YR 4/4) mottles; massive; very firm; 
compact glacial till; calcareous. 

C2—26 to 40 inches, dark-brown (10YR 4/3) clay with many, 
medium and coarse, prominent, grayish-brown (2.5¥ 5/2) 
and yellowish-brown (10YR 5/6) mottles; massive; very 
firm; compact glacial till; calcareous. 
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RANDOLPH SERIES 


The Randolph soils are of limited extent in this coun- 
ty, and they are of little importance for agriculture. 
They occur on terraces in association with the Millsdale 
and Sloan soils. The Randolph soils developed in gla- 
cial till or old alluvium that is underlain by limestone 
bedrock at a depth of 20 to 42 inches. No samples of 
the Randolph soils were analyzed in the laboratory. 

Profile of a Randolph silt loam in permanent pasture 
where the slope is 2 percent. (Field description; Rich- 
land Township, NEWSEVY, sec. 12): 


Ap—O to 5 inches, very dark grayish-brown (1OYR 3/2) silt 
loam; moderate, medium and coarse, granular structure; 
friable; pH 7.0; abrupt, smooth boundary. 

A2—5 to 9 inches, grayish-brown (10YR 5/2) silt loam with 
few, fine, faint, yellowish-brown (10Y¥R 5/4) mottles; 
moderate, medium and thick, platy structure that breaks 
to moderate, medium, subangular blocky; friable; pH 6.5; 
abrupt, wavy boundary. 

B1—9 to 14 inches, dark grayish-brown (LOYR 4/2) silty clay 
loam with many, medium, faint, dark yellowish-brown 
(10¥R 4/4) mottles; moderate, medium, subangular 
blocky structure ; firm; few, thin, patchy clay films on the 
surfaces of peds; pH 6.2; gradual, wavy boundary. 

B21gt—l4 to 22 inches, dark-brown (7.5YR 3/2) silty clay with 
eommon, medium, prominent, yellowish-brown (10¥R 5/6) 
mottles; strong, medium and coarse, subangular blocky 
structure; very firm; continuous clay films on the surfaces 
of peds; pH 6.6; clear, wavy boundary. 

B22¢t—22 to 28 inches, dark-brown (7.5YR 8/2) clay loam 
with common, medium, prominent, yellowish-brown (10YR 
5/6) mottles; moderate, medium and coarse, subangular 
blocky structure; firm; discontinuous clay films; pH 6.8; 
gradual, wavy boundary. 

B238et—28 to 40 inches, dark grayish-brown (10YR 4/2) silty 
clay with common, medium, distinct, brown (7.5YR 4/4) 
mottles; moderate, medium and coarse, angular blocky 
structure; very firm; pH 6.8; abrupt, wavy boundary. 

R—40 inches +, weathered limestone bedrock. 


RIMER SERIES 


The Rimer soils were not sampled for laboratory 
analysis, but they are similar to the Seward soils. They 
do have gleyed colors, however, which are lacking in the 
Seward soils. The gleyed colors indicate that drainage 
is somewhat poor. 

Profile of a Rimer loamy fine sand in a cultivated 
field where the slope is 2 percent. (Tield description; 
Marion Township, NWIANW1,, sec. 28) : 


Ap—0O to 9 inches, dark grayish-brown (10YR 4/2) loamy fine 
sand; very weak, fine, granular structure; loose; slightly 
acid; abrupt, smooth boundary. 

B11—9 to 20 inches, pale-brown (10¥R 6/3) loamy fine sand 
with common, medium, distinct, yellowish-brown (10YR 
5/4) and grayish-brown (10YR 5/2) mottles; single 
grain; loose; slightly acid; diffuse, wavy boundary. 

B12—20 to 30 inches, brown (10YR 5/3) loamy fine sand with 
many, coarse, prominent, yellowish-brown (10YR 5/8) 
and dark yellowish-brown (10YR 4/4) mottles; weak, 
coarse, angular blocky structure; very friable; slightly 
acid; diffuse, wavy boundary. 

TIB2¢t—20 to 86 inches, gray (SYR 6/1) sandy clay loam with 
many, coarse, prominent, yellowish-brown (10YR 5/6) 
and grayish-brown (10¥R 5/2) mottles; weak, coarse, 
subangular blocky Structure; friable; slightly acid; 
abrupt, wavy boundary. 

TIIC—36 to 42 inches, dark-gray (N 4/0) silty clay; mas- 
sive; very compact glacial till; calcareous. 


Regosols intergrading toward Low-Humic Gley soils.— 
The Tedrow soils are the only Regosols intergrading 


toward Low-Humic Gley soils in Allen County. They 
are moderately coarse textured to coarse textured and 
lack a textural B horizon. They have a mottled subsoil, 
which is an indication that the soils are intermittently 
saturated with water. In these soils the A horizon di- 
rectly overlies the C horizon. 


TEDROW SERIES 


The Tedrow soils have a deep, sandy profile. The 
wppermost 20 inches is loamy sand or loamy fine sand, 
but below a depth of 20 inches, the proportion of silt 
and clay is smaller, and the texture is sand or fine sand. 
The Tedrow soils do not have a textural B horizon and 
are mottled below a depth of 8 to 16 inches. The Ted- 
row soils in the county overlie clay at a depth between 
36 and 60 inches. These soils are not mapped separately 
in this county but are mapped as undifferentiated units 
with the Rimer soils. The representative profile de- 
scribed was taken from Paulding County. 

Profile of » Tedrow loamy fine sand in_a cultivated 
field. (SWIANWY, sec. 1, T. 2 N., R. 4 E., Paulding 
County, Ohio) : 

Ap—0 to 9 inches, dark-brown (10YR 3/8) or dark grayish- 
brown (2.5Y 4/2) loamy fine sand; very weak, fine, 
granular structure; very friable; slightly acid to medium 
acid. 

A2—9 to 20 inches, yellowish-brown (10¥R 5/6) to strong- 
brown (7.5YR 5/6) loamy fine sand with few, medium, 
distinct, pinkish-white (7.5YR 8/2) and yellowish-red 
(5YR 5/8) mottles; very weak, medium, granular struc- 
ture; very friable; slightly acid to medium acid. 

C1i—20 to 60 inches, light brownish-gray (LOYR 6/2) to light 
yellowish-brown (10YR 6/4) fine sand with many, 
coarse, prominent, light-gray (10YR 7/1 to 7/2) and 
yellowish-red (5YR 5/8) mottles; single grain; loose; 
slightly acid. 

C2—60 inches +, light brownish-gray (10YR 6/2) or strong- 
brown (7.5YR 5/6) fine sand; single grain; loose; cal- 
careous,. 

Gray-Brown Podzolic soils intergrading toward Rego- 
sols.—The Spinks soils are in the Gray-Brown Podzolic 
great soil group, but they have some characteristics of 
Regosols. They developed in calcareous, neutral loamy 
sand, sand, or fine sand. The Spinks soils are deep and 
well drained. 

SPINKS SERIES 

The profile of a Spinks loamy fine sand, sample num- 
ber AL-116, is typical of the soils of this series in Allen. 
County. This soil was sampled on a gently sloping knoll 
in an outwash area in the northeastern part of the 
county. 

The typical Spinks soils have discontinuous, textural 
B horizons. The thickness, number, and continuity of 
the Bt horizons vary considerably within short distances. 
The thickness of the Bt horizons ranges from \% inch to 
about 514 inches. As shown in the laboratory data of 
the soil sampled, the content of clay of the collective 
Bt horizons increases with increasing depth, but the clay 
in the collective A2 horizons remains fairly constant. 
The pH value of the Bt horizons is the same or slightly 
lower than the pH value of the A2 horizons that imme- 
diately overlie them, except for the Bt horizon at a 
depth of 11 to 12 inches. Below a depth of 83 inches, 
the Bt horizons show considerable firmness and are very 
hard when dry. 
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Profile of a Spinks loamy fine sand in a meadow 
where the slope is 4 percent. (AL-116; Richland Town- 
ship, NWSW, sec. 5): 


Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand; weak, medium, granular structure; very fri- 
able; abundant roots; pH 6.2; abrupt, smooth boundary. 

A2—9 to 11 inches, light yellowish-brown (10YR 6/4) loamy 
fine sand; weak, very thick, platy structure in place, 
and breaks to weak, medium, subangular blocky when 
disturbed; loose; plentiful roots; pH 6.6; abrupt, wavy 
boundary. 

Bt—t1 to 12 inches, reddish-yellow (7.5YR 6/6) loamy fine 
sand; weak, medium, subangular blocky structure; very 
friable; common roots; pH 6.7; clear, irregular boun- 
dary. 

A2—12 to 1544 inches, light yellowish-brown (10YR 6/4) fine 
sand; single grain; loose; common roots; pH 6.8; 
abrupt, wavy boundary. 

Bt—15% to 17% inches, strong-brown (7.5YR 5/6) loamy fine 
sand; weak, medium, subangular blocky structure; very 
friable; few roots; pH 6.8; clear, irregular boundary. 

A2—17% to 22 inches, light yellowish-brown (10¥R 6/4) fine 
sand; single grain; loose; few roots; pH 6.9; abrupt, 
wavy boundary. 

Bt—22 to 24 inches, strong-brown (7.5YR 5/6) loamy fine 
sand; weak, fine, subangular blocky structure; very fri- 
able; few roots; pH 6.9; clear, irregular boundary. 

A2—24 to 26% inches, light yellowish-brown (10YR 6/4) fine 
sand with few, fine, faint, yellowish-brown (10YR 5/6) 
mottles; single grain, loose; few roots; pH 7.0; abrupt, 
wavy boundary. 

Bt—26% to 28 inches, yellowish-brown (10YR 5/6) loamy 
fine sand; weak, fine, subangular blocky structure; very 
friable; few roots; pH 6.9; clear, irregular boundary. 

A2—28 to 33% inches, pale-brown (10YR 6/3) fine sand with 
few, medium, distinct, yellowish-brown (10YR 5/4) 
mottles; very weak, fine, subangular blocky structure; 
very friable to loose; few roots; pH 6.8; abrupt, wavy 
boundary. 

Bt—33\% to 38 inches, dark yellowish-brown (10YR 4/4) 
loamy fine sand; weak, medium and coarse, subangular 
blocky structure; very friable; few roots; pH 6.4; clear, 
irregular boundary. 

A2—88 to 40 inches, pale-brown (10YR 6/3) fine sand with 
few, fine, faint, brown (10YR 5/3) mottles; single grain; 
loose; few roots; pH 6.7; abrupt, wavy boundary. 

Bt—40 to 42% inches, yellowish-red (5YR 4/8) loamy fine 
sand; weak, medium, subangular blocky structure; fri- 
able when moist, hard when dry; few roots; pH 6.6; 
clear, irregular boundary. 

A2—42\% to 47 inches, light yellowish-brown (10YR 6/4) fine 
sand with few, fine, faint, yellowish-brown (10YR 5/4) 
mottles; weak, medium, platy structure; very friable to 
loose; few roots; pH 6.8; abrupt, wavy boundary. 

Bt—47 to 51% inches, yellowish-red (5YR 4/6) fine sandy. 
loam; weak, fine and medium, subangular blocky struc- 
ture; friable when moist, hard when dry; few roots; 
few fine pebbles; old root channels filled with material 
from the A2 horizon immediately above; pH 6.3; clear, 
irregular boundary. 

A2—51% to 53 inches, light yellowish-brown (10YR 6/4) 
sand with few, fine, faint, yellowish-brown (10YR 5/4) 
motties; single grain; loose; few roots; pH 6.5; abrupt, 
wavy boundary. 

Bt—53 to 56 inches, yellowish-red (5YR 4/6) loamy fine 
sand; weak, medium, subangular blocky structure; fri- 
able when moist, hard when dry; few roots; pH 6.4; 
clear, wavy boundary. 

A2—56 to 59 inches, pale-brown (10YR 6/3) fine sand with 
few, fine, distinct, yellowish-brown (10YR 5/6) mottles; 
single grain; loose; no roots; pH 64; abrupt, wavy 
poundary. 

Bt—59 to -60 inches, yellowish-red (SYR 4/6) loamy fine 
sand; very weak, medium, subangular blocky structure; 
very friable to loose; no roots; pH 6.0; clear, irregular 
boundary. 


A2—60 to 70 inches, pale-brown (10YR 6/3) sand with many, 
medium, distinct, brownish-yellow (10YR 6/6) mottles; 
single grain; loose; no roots; pH 64; abrupt, wavy 
boundary. 

Bt—70 to 74 inches, yellowish-red (5YR 4/6) fine sandy 
loam; weak, medium, subangular blocky structure; fri- 
able; no roots; pH 5.6; clear, wavy boundary. 

IIC1—74 to 7844 inches, pale-brown (10YR 6/3). fine sandy . 
loam with many, medium, distinct, reddish-yellow (7.5YR 
6/8) aud strong-brown (7.5YR 5/8) mottles; massive; 
very friable; many fine pebbles; pH 5.7; diffuse, irregu- 
lar boundary. 

IIC2—78% to 106 inches, dark grayish-brown (10YR 4/2) 
fine sandy loam with many, medium, distinct, yellowish- 
brown (10YR 5/6) and 5/8) mottles; massive; very fri- 
able; no roots; pH 6.9. 

TIC8—106 to 112 inches, dark-brown (10YR 4/3) fine sandy 
loam with many, medium, distinct, yellowish-brown 
(10¥R 5/6) mottles; massive; very friable; no roots; 
calcareous outwash. 


Humic Gley soils 


Humic Gley soils are poorly drained or very poorly 
drained and occur in nearly level areas or depressions. 
They have a periodically high water table. The natural 
vegetation on these soils was predominantly swamp forest. 

hese soils have a thick, dark surface layer over a 
drab, mottled subsoil, which is gleyed. The drab colors 
and mottled patterns are the result of poor drainage. 
The amount of organic matter in the surface layer is 
moderately high to high. The Al horizon is normally 
thicker than that of the associated Gray-Brown Pod- 
zolic soils. 

Leaching of bases has been restricted in the Humic 
Gley soils because of poor drainage. The depth to car- 
bonates, however, is generally greater than in the as- 
sociated soils that are better drained. This condition is 
reflected in the slightly acid to mildly alkaline reaction 
of the soils. For the most part the surface layer is 
slightly acid to neutral, and the deeper horizons are 
neutral to mildly alkaline. The percentage of base satu- 
ration is high, and it increases with increasing depth.. 
Most Humie Gley soils have a base saturation of more 
than 70 percent in the surface layer; the base saturation 
is as low as 50 percent in only a few soils. The ex- 
change capacity of the Humic Gley soils is also gener- 
ally higher than that of the associated Gray-Brown 
Podzolic soils (12). 

In this county two groups of Humic Gley soils can 
be distinguished on the basis of translocation of clay 
within the profile. One group has an evident accumu- 
lation of clay in the B horizon, or a textural B hovizon, 
and the, other does not. These two groups are described 
separately. 

Humic Gley sotls that have a textural B horizon.—In 
this county the Humic Gley soils that have an accumu- 
lation of clay in the B horizon are those of the Hoyt- 
ville, Lenawee, Millgrove, Millsdale, Montgomery, Pe- 
wamo, and Toledo series. 


HOYTVILLE SERIES 


The Hoytville soils are the most extensive Humic Gley 
soils of the lake plains in the northwestern part of the 
county. These soils developed in calcareous clay till like 
that in which the Nappanee and St. Clair soils devel- 
oped. The profile of a Hoytville silty clay, sample num- 
ber AL-16, represents the Hoytville soils in this county. 
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In this profile the amount of clay is between 38 and 50 
ercent. The depth of carbonates ranges from 32 to 65 
mches, but in most places it is about 44 inches. The 
surface layer is very dark gray or very dark grayish 
brown. The B horizon has weak textural development 
in terms of clay accumulation, but the angular blocky 
structure is strongly developed. 

Profile of a Hoytville silty clay in a cultivated field 
where the slope is 0 to 2 percent. (AL-16; Marion 
Township, SEYNEV, sec. 82): 


Ap—O to 7 inches, very dark gray (10YR 8/1) silty clay; 
moderate, medium and coarse, angular blocky structure; 
firm; high in organic matter; pH 7.5; abrupt, smooth 
boundary. ‘ 

B2lg—7 to 12 inches, dark-gray (5Y¥ 4/1) silty clay with many, 
fine, distinct, dark yellowish-brown (10YR 4/4) mot- 
tles; strong, medium, angular blocky structure; very 
firm; pH 7.5; diffuse, wavy boundary. 

B22g¢—12 to 22 inches, dark-gray (5Y 4/1) silty clay with 
common, fine, faint, dark grayish-brown (10YR 4/2) 
motiles; strong, fine and medium, angular blocky struc- 
ture; very firm; pH 7.2; gradual, wavy boundary. 

B23¢—22 to 48 inches, gray (5Y 5/1) silty clay with common, 
medium, prominent, light olive-brown (2.5¥ 5/6) mot- 
tles; moderate, fine, angular blocky structure; very firm ; 
pH 7.3; abrupt, irregular boundary. , 

C1—48 to 68 inches, gray (5Y 5/1) clay with many, coarse, 
prominent, yellowish-brown (10YR 5/4 and 5/6) mot- 
tles; massive; compact, weakly calcareous glacial till 
with many small fragments of shale and limestone. 

C2—68 inches +, brown (10YR 5/3) silty clay loam with 
few, fine, distinet, yellowish-brown (10YR 5/6) mottles; 
massive; firm, compact glacial till; calcareous. 


LENAWEE SERIES 


The Lenawee soils are among the least extensive of 
the soils in the county. They developed in water-laid, 
calcareous sediment of silty clay loam or clay loam. A 
Lenawee silt loam, sample number AL-S1, was sampled 
for laboratory analysis. This soil is in the north-central 
part of the county near an area of outwash, The amount 
of clay in its B horizon is greater than that in the Ap 
horizon, and as a result, the texture of the B horizon is 
heavy silty clay loam, The pH value is fairly constant 
throughout the profile. 

Profile of a nearly level Lenawee silt loam in a cul- 
tivated field. (AL-S1; Sugar Creek Township, NWM%4, 
NEY, sec. 4): 


Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, fine and medium, granular structure; 
very friable; abundant roots; pH 7.1; abrupt, smooth 
boundary. 

B21lgt—9 to 14 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, fine and medium, subangular blocky 
structure; firm; plentiful roots; pH 7.2; clear, smooth 
boundary. 

B22et—14 to 19 inches, very dark gray (N 3/0) clay loam with 
common, fine, distinct, dark-brown (7.5YR 4/4) mottles; 
moderate, medium, angular blocky structure ; firm; plenti- 
ful roots; pH 7.2; gradual, wavy boundary. 

B28g—19 to 41 inches, yellowish-brown (1LOYR 5/6) silty clay 
loam with common, medium, distinct, gray (10YR 5/1) 
mottles; weak, medium, subangular blocky structure ; firm ; 
common roots; pH 7.2; clear, smooth boundary. 

C—41 to 48 inches +, yellowish-brown (10YR 5/6) clay loam 
with common, medium, distinct, dark-gray (10YR 4/1) 
mottles; weak, medium and coarse, subangular blocky 
structure; firm; few roots; stratified fine sand, silt, and 
some clay; pH .7.8; calcareous below a depth of 50 
inches. 


MILLGROVE SERIES 


The Millgrove soils developed in gravelly and sandy 
outwash that contains some silt, material similar to that 
in which the Belmore, Haney, and Digby soils developed. 
A Millgrove loam, sample number. AL—100, is represent- 
ative of the typical Millgrove soils in this county. The 
sample was taken from an area of outwash in the north- 
eastern part of the county. The surface layer is dark 
colored. There is a greater amount of clay in the B 
horizon than in the A, and therefore the texture of the 
B horizon is sandy clay loam and clay loam. The tex- 
ture of the underlying material is gravelly loam. The 
pH value is neutral in the surface layer, but it increases 
with increasing depth. The underlying material is cal- 
careous. Some of the Millgrove soils in this county 
overlie clay at a depth of 24 to 60 inches. A technical 
profile of a Millgrove silt loam, over clay, is also de- 
scribed. 

Profile of a nearly level Millgrove loam in a meadow. 
(AL-100; Monroe Township, SWY%4,SEV, sec. 12) : 


Alp—0 to 8 inches, very dark grayish-brown (10XYR 3/2) 
loam; weak, medium and coarse, granular structure; 
plentiful roots; a few fine pebbles; pH 7.0; clear, smooth 
boundary. 

A12—8 to 16 inches, very dark grayish-brown (10YR 3/2) 
clay loam with common, medium, prominent, yellowish- 
brown (10YR 5/4) mottles; strong, medium, subangular 
blocky structure; friable; plentiful roots; numerous fine 
pebbles; pH 7.2; gradual, wavy boundary. 

B21—16 to 22 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam with many, medium, distinct, yellowish-brown 
(LOYR 5/6) mottles; weak, fine and medium, subangular 
blocky structure; friable; few roots; few fine pebbles; 
pH 7.3; gradual, wavy boundary. 

B22gt—22 to 29 inches, dark grayish-brown (10YR 4/2) sandy 
clay loam with few, medium, prominent, yellowish-brown 
(10YR 5/8) mottles; moderate, fine and medium, sub- 
angular blocky structure; friable; few roots; a few 
fine pebbles; pH 7.4; gradual, wavy boundary. 

B23gt—29 to 36 inches, grayish-brown (10YR 5/2) clay loam 
with common, medium, distinct, brownish-yellow (10YR 
6/6) mottles; moderate, fine and medium, subangular 
blocky structure; friable; few roots; many fragments 
of limestone as much as 5 inches in diameter; pH 7.4; 
gradual, wavy boundary. 

IIC1—36 to 42 inches, light brownish-gray (2.5Y 6/2) fine 
gravelly loam with common, medium, distinct, olive-yel- 
low (2.5¥ 6/6) mottles; massive; very friable; many 
fragments of limestone as much as 6 inches in diameter ; 
calcareous; gradual, wavy boundary. 

TIC2—42 to 48 inches, brown (10¥R 5/8) gravelly loam; 
massive; loose; calcareous; diffuse, irregular boundary. 

IIC8—48 to 54 inches; light-gray (10YR 7/2) fine gravelly 
loam; single grain; loose; calcareous. 


Profile of a nearly level Millgrove silt loam, over clay, 
in a cultivated field. (Field description; Sugar Creek 
Township, NEI4SWY,, sec. 29): 


Ap—0O to 9 inches, very dark gray (10Y¥R 3/1) silt loam; 
moderate, fine and medium, granular structure; friable; 
neutral; abrupt, smooth boundary. 

B2ilg—9 to 24 inches, dark grayish-brown (2.5Y 4/2) clay 
loam with common, medium, distinct, dark yellowish- 
brown (10YR 4/4) and yellowish-brown (10YR 5/6) mot- 
tles; moderate, medium, subangular blocky structure; 
firm; a few fine pebbles; neutral to slightly acid; grad- 
ual, wavy boundary. 

B22et—24 to 36 inches, grayish-brown (2.5¥ 5/2) sandy clay 
loam with common, medium, prominent, yellowish-brown 
(10YR 5/6 and 5/8) mottles; weak, moderate, fine and 
medium, subangular blocky structure; friable; consid- 
erable fine gravel; neutral; abrupt, wavy boundary. 
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ITC—36 to 42 inches +, grayish-brown (10YR 5/2) clay till 
with many, medium, prominent, yellowish-brown (10YR 
5/6 and 5/8) and dark yellowish-brown (10YR 4/4) 
mottles; massive; very firm; calcareous glacial till. 


MILLSDALE SERIES 


The Millsdale soils in. this county are on first bottoms, 
where they are associated with the Sloan and Wabash 
soils. They are underlain by limestone bedrock at a 
depth of. 20 to 42 inches. The Millsdale soils were not 
sampled for laboratory analysis, but field descriptions 
and observations indicate that the surface layer is pre- 
Sean! silty clay loam and that the B horizon is 
clay or silty clay. The surface layer is generally very 
dark brown or very dark gray. The structure of the 
B horizon is generally strong, subangular blocky. The 
eats is slightly acid to neutral throughout the 
profile. 

Profile of a nearly level Millsdale silty clay loam in 
permanent pasture. (Field description; Richland Town- 
ship, NEYSEY, sec. 12): 

Ap—0 to 9 inches, very dark brown (10¥R 2/2) silty clay 
loam; strong, fine and medium, subangular blocky 
structure; friable; slightly acid; abrupt, smooth bound- 


ary. 

B21gt—9 to 20 inches, very dark gray (10YR 3/1) silty clay 
with few, fine, faint, dark-brown (10YR 4/3) mottles; 
strong medium and coarse, subangular blocky structure; 
very firm; neutral; diffuse, irregular boundary. 

B22gt—20 to 32 inches, dark-gray (10YR 4/1) silty clay with 
common, medium, distinct, dark-brown (10YR 4/3) and 
yellowish-brown (10YR 5/6) mottles; moderate, medium 
and coarse, subangular blocky structure; very firm; neu- 
tral; abrupt, wavy boundary. 

R—82 inches +, limestone bedrock. 


MONTGOMERY SERIES 


A Montgomery silty clay, sample number AL-118, was 
sampled in the south-central part of the county in a 
fairly large depression. It was in an area near outwash 
along the Auglaize River and the St. Johns end mo- 
raine. The increase in the content of clay in the upper 
part of the B horizon can be attributed to the clay films 
on the faces of the peds. The frequency and prominence 
of these clay films decreases with increasing depth. Out- 
wash material or clay loam till commonly occurs below 
a depth of 60 inches. The structural development is 
strong or moderate throughout the profile. The pH 
value is neutral to mildly alkaline. . : 

Profile of a nearly level Montgomery silty clay in a 
cultivated field. (AL-118; Perry Township, SW14SEYy, 
sec. 35): 

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2) silty 
clay; moderate, medium and coarse, granular structure 
grading to fine and medium, subangular blocky structure 
in the lower part of the horizon; friable; abundant 
roots; pH 7.2; abrupt, smooth boundary. 

B2lgt—7 to 14 inches, very dark-gray (10YR 3/1) clay with 
common, fine and medium, distinct, dark-brown (10YR 
4/3) and dark yellowish-brown (10¥R 4/4) mottles; 
strong, medium, subangular blocky structure; very firm; 
many roots; thick clay films on the faces of all peds; pH 
7A; clear, wavy boundary. 

B22gt—14 to 20 inches, very dark gray (10YR 3/1) clay with 
few, fine, distinct dark grayish-brown (10YR 4/2) and 
dark yellowish-brown (10YR 4/4) mottles; moderate, 
fine and medium, subangular blocky structure; very firm; 
common roots; medium clay films on the faces of all 
peds; pH %.4; clear, smooth boundary. 


B23gt—20 to 27 inches, gray (10YR 5/1) silty clay with few 
fine, distinct, yellowish-brown (10YR 5/6 and 5/8) mot- 
tles; weak, fine and medium, prismatic structure in place 
and breaks to moderate, medium and coarse, subangular 
blocky when disturbed; plastic when wet; few roots; 
variable, medium, thin clay films; pH 7.6; gradual, 
irregular boundary. 

B24gt—27 to 40 inches, gray (10¥R 5/1) silty clay with com- 
mon, medium, distinct, yellowish-brown (10YR 5/4, 5/6, 
and 5/8) mottles; weak, medium, prismatic structure 
in place and breaks to moderate, fine and medium, sub- 
angular blocky; plastic when wet; few roots; clay films 
decrease in number with increasing depth and tend to 
be confined to vertical, prismatic surfaces; pH 7.5; grad- 
ual, irregular boundary. 

B25gt—40 to 60 inches, gray (10YR 5/1) silty clay with many, 
medium, distinet, yellowish-brown (10YR 5/6 and 5/8) 
and brownish-yellow (LOYR 6/6) mottles; moderate and 
strong, fine, medium and coarse, subangular blocky struc- 
ture; plastic when wet; pH 7.5; abrupt, wavy boundary. 

IIC—60 to 66 inches +, caleareous fine sandy loam with 
fine gravel and considerable silt and clay; saturated at 
time of sampling; sufficient head of water to fill pit 
within 2 feet of ground surface. 


PEWAMO SERIES 


The Pewamo soils are fairly extensive in this county. 
They developed in moderately fine textured till, the same 
kind of material in which the Morley and Blount soils 
developed. The Pewamo soils are on the depressed flats 
of the till plain and in the drainageways of morainic 
areas in the uplands. They overlie calcareous clay loam 
or silty loam till. The profiles described for two Pe- 
wamo silty clay loams, sample numbers AL-22 and 
AL-26, are representative of the Pewamo soils in this 
county. Depth to carbonates is generally about 50 
inches, but it ranges from 30 to 60 inches. The maxi- 
mum content of clay in the B horizons is generally less 
than 50 pereent. The content of clay in the underlying 
material is normally 81 to 86 percent. Strong and 
moderate, subangular and angular blocky structure 1s 
evident in the B horizons. The pH value is in the neu- 
tral or mildly alkaline range throughout the profile. 

Profile of a nearly level Pewamo silty clay loam in a 
meadow. (AL-22; Spencer Township, NE14SE1, sec. 
34) : 

Ap—0 to 8 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, fine and medium, subangular blocky 
structure; firm; high content of organic matter; pH 7.2; 
abrupt, smooth boundary. ; 

B21gt—8 to 12 inches, dark-gray (1OYR 4/1). silty clay with 
many, fine, distinct, brown (10YR 4/3) and yellowish- 
brown (10YR 5/4) mottles; moderate, medium, sub- 
angular blocky structure; very firm; pH 7.1; diffuse, 
wavy boundary. 

B22et—12 to 28 inches, dark-gray (5Y 4/1) silty clay with 
many, fine, prominent, reddish-brown (5YR 4/3) and 
yellowish-brown (10YR 5/6) mottles; strong, fine and 
medium, subangular blocky structure; very firm; pH 7.1; 
gradual, wavy boundary. . 

B23gt—28 to 54 inches, gray (5Y 5/1) silty clay with many, 
fine and medium, prominent, grayish-brown (2.5Y 5/2) 
and yellowish-brown (10YR 5/8) mottles; moderate, 
fine, medium, and coarse, subangular blocky structure; 
very firm; pH 7.4; clear, irregular boundary. 

C1—54 to 66 inches, light-gray (5Y 6/1) silty clay loam 
glacial till with many, medium, prominent, dark yel- 
lowish-brown (10YR 4/4) and brown (10¥R 5/3) mot- 
tles; weak, medium, subangular blocky structure; very 
firm; numerous small fragments of black shale; cal- 
careous; diffuse, irregular boundary. 
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.C2—66 to 80 inches, brown (10YR 4/8) silty clay loam glacial 
till; very firm and compact; massive; numerous small 
fragments of shale and limestone with an occasional 
granite pebble; calcareous. 


Profile of a nearly level Pewamo silty clay loam in a 
cultivated field. (AL-26; Spencer Township, SW14 
NW, sec. 10): 


Ap—0 to 8 inches, black (1OYR 2/1) silty clay loam; moder- 
ate, fine and medium, subangular blocky structure; fri- 
able; pH 7.3; abrupt, smooth boundary. 

A12—8 to 10 inches, black (1OYR 2/1) silty clay loam; strong, 
medium, subangular blocky structure; firm; pH 7.2; 
clear, smooth boundary. 

B21gt—10 to 16 inches, dark-gray (5Y 4/1) silty clay with 
common, fine and medium, prominent, yellowish-brown 
(10YR 5/6) and dark yellowish-brown (10YR 4/4) mot- 
tles; moderate, coarse, prismatic structure in place, 
and breaks to strong, fine, subangular blocky when 
disturbed; very firm; pH 7.3; gradual, wavy boundary. 

B22gt—16 to 32 inches, gray (5Y 5/1) silty clay with common, 
medium, distinct, yellowish-brown (10YR 5/6) mottles; 
strong, fine and medium, angular blocky structure; very 
firm; pH 7.3; gradual, wavy boundary. 

B23gt—82 to 50 inches, grayish-brown (10YR 5/2) silty clay 
with common, medium, prominent, yellowish-brown 
(10YR 5/8) mottles; moderate, fine and medium, angu- 
lar blocky structure; very firm; pH 7.3; clear, wavy 
boundary. 

C1—50 to 70 inches, gray (10YR 5/1) silty clay loam with 
many, medium, distinct, grayish-brown (10YR 5/2) and 
yellowish-brown (10YR 5/4 and 5/6) mottles; massive; 
calcareous glacial till; very firm and compact; diffuse. 
smooth boundary. 

C2—70 to 75 inches, compact silty clay loam glacial till; 
massive; calcareous. 


TOLEDO SERIES 


‘The Toledo soils are not extensive in this county. 
Field observations show that these soils are typical 
’ Humic Gley soils that have a weak, textural B horizon. 
There is some question as to whether or not the amount 
of clay in the B horizon should be considered great 
enough for a textural B horizon. In most profiles some 
very thin, patchy clay films seem to indicate a slight 
translocation of clay. In some profiles the increase in 
clay could be attributed to stratification. The clay films 
on the surfaces of peds are not so evident as those in 
the B horizon of the Montgomery soils. The pH value 
in all the horizons above the C horizon is slightly acid 
to mildly alkaline. The soil structure in the B horizon 
of the Toledo soils is commonly weak or moderate. 

Profile of a Toledo silty clay loam in a cultivated 
field where the slope is 0 to 2 percent. (Field descrip- 
tion; Sugar Creek Township, SEYANW), sec. 21): 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silty 
clay loam; weak, medium, granular structure; friable; 
abundant roots: slightly acid; abrupt, smooth boundary. 

B2lg—8 to 14 inches, very dark gray (10YR 3/1) silty clay 
with common, medium, prominent, yellowish-brown 
(10YR 5/6) mottles; moderate, medium, subangular 
blocky structure; very firm; plentiful roots; neutral; 
gradual, smooth boundary. 

B22g—14 to 22 inches, gray (LOYR 5/1) silty clay with many 
medium, prominent, yellowish-brown (10YR 5/8) mot- 


tles; moderate, medium, subangular blocky structure; 
very firm; abundant roots; neutral; gradual, wavy 
boundary. 


B28g—22 to 42 inches, gray (10YR 6/1) silty clay with com- 
mon, medium, prominent, reddish-brown (5YR 4/4) and 
yellowish-brown (10YR 5/6 and 5/8) mottles; moderate, 
medium and coarse, prismatie structure that breaks to 


moderate, medium, subangular blocky structure; 
firm; neutral; clear, irregular boundary, 

C—42 to 50 inches, light brownish-gray (10YR 6/2) silty clay 
with common, medium, prominent, brownish-yellow 
(1OYR 6/6) and yellowish-brown (10YR 5/6) mottles; 
massive; very firm; stratified lacustrine clay and silt; 
calcareous. 

Humie Gley soils that lack a textural B horizon.—In 
this county the Humic Gley soils that do not have an 
accumulation of clay in the B horizon are the Colwood, 
Sloan, and Wabash. None of these soils was sampled 
for laboratory analysis in Allen County, but a repre- 
sentative technical field description is given for a profile 
of each series. 


very 


COLWOOD SERIES 


The Colwood soils are among the least extensive soils 
in the county. They are very poorly drained Humic 
Gley soils that overlie calcareous, waterlaid, stratified 
silt, very fine sand, and fine sand. These soils developed 
in the same kind of material as the Tuscola and the 
Kibbie soils. Field descriptions and observations indi- 
cate that carbonates normally occur at a depth of about 
40 inches, but in some places the depth is as great as 60 
inches. The surface layer is loam or silt loam, and the 
B horizon is loam, very fine sandy loam, and, in some 
places, sandy clay loam. The Colwood soils have weak 
structural development in the B horizon. The soil pro- 
file and underlying material show evidence of varying 
degrees of stratification. The pH value is neutral 
throughout the solum. 

Profile of a Colwood silt loam in a cultivated field 
where the slope is 0 to 2 percent. (Field description ; 
Sugar Creek Township, NW14NE, sec. 33) : 


Ap—0O to 9 inches, very dark gray (10YR 3/1) silt loam ; mod- 
erate, medium, granular structure; friable; abundant 
roots; slightly acid; abrupt, smooth boundary. 

B2lg—9 to 20 inches, dark grayish-brown (10YR 4/2) loam 
with common, medium, distinet, yellowish-brown (10YR 
5/6) mottles; weak, fine and medium, subangular blocky 
structure; friable; abundant roots; neutral; clear, wavy 
boundary. 

B22g—20 to 40 inches, light brownish-gray (10YR 6/2) sandy 
clay loam with few, fine, distinct, yellowish-brown (10YR 
5/6) mottles; weak, medium, subangular blocky struc- 
ture; friable; plentiful roots; neutral; gradual, irregu- 
lar boundary. 

ITC—40 to 50 inches +, gray (10YR 5/1) stratified fine 
sand and very fine sand and silt with thin lenses of 
clay; few, fine, distinct, brownish-yellow (10YR 6/6) 
and light yellowish-brown (10¥R 6/4) mottles; friable; 
calcareous. 

SLOAN SERIES 


In the past the Sloan soils were considered to be 
Alluvial soils with a dark-colored surface layer and a 
deep, gleyed profile. They are now classified as Humic 
Gley soils because the surface layer is dark and is high 
in content of organic matter. Field observations show 
considerable variation in the texture of the profile, which 
is probably a result of stratification. These soils have 
weak to moderate development of structure. The pIT 
value in all horizons is neutral to mildly alkaline. - 

Profile of a Sloan silty clay loam in a cultivated field 
where the slope is 0 to 2 percent. (Field description; 
Shawnee Township, Swi,swi, sec. 3): 

Ap—0 to 9 inches, very dark gray (10YR 3/1) silty clay 
lonm; moderate, fine, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 
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Cig--—-9 to 20 inches, dark-gray (5Y 4/1). silty clay loam with 
many, fine, distinct, dark grayish-brown (10YR 4/2) mot- 
tles; weak, medium, blocky structure; firm; neutral; 
diffuse, wavy boundary. 

C2g—20 to 40 inches, dark-gray (5Y 4/1) silty clay loam 
with common, medium, prominent, light olive-brown 
(2.5Y 5/6) mottles; weak, fine, subangular blocky struec- 
ture; firm; neutral. 


WABASH SERIES 


Like the Sloan soils, the Wabash soils were previously 
considered to be Alluvial soils with a dark-colored sur- 
face layer and a deep, gleyed profile. The Wabash soils 
formed in Gneteniqied alluvium of the first bottoms. 
They are generally in abandoned stream channels, in old 
oxbows, and along the lowest parts of the flood plains, 
where the floodwaters have been most sluggish. The 
surface layer is mainly silty clay, and little change in 
texture is evident throughout the profile. The pH value 
is neutral to mildly alkaline. The structural develop- 
ment in all horizons is weak. 

Profile of a nearly level Wabash silty clay in an idle 
area. (Field description; Marion Township, SW14, 
NEW, sec. 21): 


Ap—0O to 9 inches, very dark gray (10XR 3/1) silty clay; 
moderate, fine, subangular blocky structure; firm; neu- 
tral; abrupt, smooth boundary. 

Cig—9 to 16 inches, dark-gray (10YR 4/1) silty clay with 
many, fine, faint, brown (10YR 4/3) mottles; weak, me- 
dium, subangular blocky structure; very firm; neutral; 
diffuse, wavy boundary. 

C2g—16 to 28 inches, dark-gray (5Y 4/1) silty clay with 
many, fine, prominent, reddish-brown (5YR 4/3) and 
yellowish-brown (10YR 5/6) mottles; weak, medium, 
subangular blocky structure; very firm; neutral; dif- 
fuse, wavy boundary. 

C8g—28 to 45 inches, gray (5Y 5/1) silty clay with many, 
fine and medium, prominent, grayish-brown (2.5Y 5/2) 
and yellowish-brown (10YR 5/8) mottles; weak, medium, 
subangular blocky structure; very firm; neutral. 


Alluvial soils 


Alluvial soils developed in recently deposited alluvium, 
and most of them receive additional deposits when the 
streams overflow. Little or no modification of the allu- 
vium has taken place through the processes of soil for- 
mation. These soils generally Jack discernible horizons, 
although some have a weakly developed Al or Ap hori- 
zon, caused by a slight accumulation of organic matter. 
Some Alluvial soils are mottled in the lower part of 
their profile, which shows that they are moderately well 
drained or somewhat poorly drained. Otherwise, they 
have been changed but little. Although there is a fairly 
large acreage of Alluvial soils along many of the smail 
tributaries, the principal acreage is along the Auglaize 
and Ottawa Rivers and along Sugar and Riley Creeks. 
The well drained and moderately well drained Alluvial 
soils are mainly along the Auglaize and Ottawa Rivers. 
The Alluvial soils in this county are those of the Eel, 
Genesee, and Shoals series. 


EEL SERIES 
The Eel soils are well drained and moderately well 
drained Alluvial soils that are mottled below a depth of 
18. to 24 inches. No sample was taken for laboratory 
analysis, but a technical description of a representative 
profile is given. 


’ Profile of a nearly level Eel silt loam in a cultivated 
field. (Field description; Shawnee Township, NE14 
SW, sec. 4): 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, fine and medium, subangular blocky struct- 
ure; friable; pH 7.0; abrupt, smooth boundary. 

C1—8 to 19 inches, dark-brown (10YR 3/3) silt loam; strong, 
medium and fine, subangular blocky structure; friable; 
pH 7.0; gradual, wavy boundary. 

C219 to 24 inches, dark-brown (10YR 3/3): silt loam; mod- 
erate, medium and fine, subangular blocky structure; 
friable; pH 6.1; diffuse, wavy boundary. 

C3—24 to 30 inches, dark-brown (10YR 8/3) silt loam with 
few, fine, faint, dark-gray (10YR 4/1) mottles: mod- 
erate, medium, subangular blocky structure; friable; pH 
6.2; gradual, irregular boundary. 

C4g—30 to 46 inches +, dark-brown (10YR 4/3) silt loam 
_with few, medium, faint, gray (10¥R 5/1) mottles; 
weak, fine and very fine, subangular blocky structure; 
friable; pH 6.1. 


GENESEE SERIES 


The Genesee soils are well drained and moderately 
well drained Alluvial soils that lack horizon differentia- 
tion. The Genesee series is represented by a profile of 
a Genesee silty clay loam, sample number AL-118, an 
inclusion in the mapping unit of Genesee silt loam. The 
silty clay loam texture of the surface layer is probably a 
result of recent deposition. 

Profile of a nearly level Genesee silty clay loam on the 
first bottom in a cultivated field. (AL-113; Amanda 
Township, NENW, sec. 32): 


Ap—O0 to 8 inches, dark-brown (10YR 4/8) silty clay loam; 
moderate, medium and fine, granular .structure; fri- 
able; ._pH 6.8; abrupt, smooth boundary. 

C1—8 to 14 inches, dark-brown (10YR 4/3) clay loam; mod- 
erate, fine and very fine, subangular blocky structure; 
friable; pH 6.7; gradual, wavy boundary. 

C2—14 to 20 inches, dark-brown (10YR 4/3) loam; weak, fine 
and very fine, subangular blocky structure; friable; pH 
6.7; gradual, wavy boundary. 

C38—20 to 28 inches, dark-brown (10YR 4/3) loam; very 
weak, very fine, subangular blocky structure; friable; 
pH 6.6; diffuse, wavy boundary. 

C4—28 to 86 inches, dark-brown (10YR 4/3) loam; massive; 
friable; pH 6.6; gradual, wavy boundary. 

C5—36 to 46 inches, dark-brown (10YR 4/3). loam with 
few, fine, faint, gray (10YR 5/1) mottles; massive; fri- 
able; pH 6.7; diffuse, wavy boundary. 

C6—46 to 54 inches ++, dark-brown (10YR 4/8) clay loam 
with common, fine, faint, gray (10YR 5/1) mottles; 
massive; firm; pH 6.7. 


SHOALS SERIES 


The Shoals soils are somewhat poorly drained Alluvial 
soils. Variations in texture within the profile reflect the 
stratification of the alluvial material. Mottling begins 
just below the surface layer, No sample was taken for 
laboratory analysis, but a technical description. of a repre- 
sentative profile is given. 

Profile of a Shoals silt loam in a cultivated field where 
the slope is 0 to 2 percent. (Field description; Shawnee 
Township, NEIYANW%, sec. 4): 


Ap-—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, fine, granular structure; friable, neutral; abrupt, 
smooth boundary. 

C1—8 to 14 inches, dark grayish-brown (10YR 4/2) silt loam 
with common, medium, faint, dark-gray (10YR 4/1) mot- 
tles; moderate, fine, subangular blocky structure; fri- 
able; neutral; gradual, wavy boundary. 

C2g—14 to 24 inches, dark-gray (10YR 4/1) silt loam with 
common, fine, distinct, yellowish-brown (10YR 5/4) mot- 
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tles; moderate, medium, subangular blocky structure; 
friable; neutral; clear, wavy boundary. 

C3g—24 to 40 inches +, gray (10YR 5/1) silty clay loam 
with many, medium, distinct, dark-brown (10YR 4/3) 
mobttles; weak, fine, subangular blocky structure; firm; 
neutral. 


Bog soils 


The Bog soils developed in a humid or subhumid cli- 
mate, under swamp or marsh vegetation. They occur in 
depressions and were ponded or covered with water dur- 
ing their development. The very poor drainage favors 
the accumulation of organic material. 


LINWOOD SERIES 


The Linwood soils are the only Bog soils in Allen 
County. They developed in organic material, 12 to 42 
inches thick, over mineral material having fine sandy 
loam to light silty clay loam texture. The sample of 
Linwood muck, sample number AL-99, was taken from 
an area of outwash near the Auglaize River and the St. 
Johns moraine. 

Profile of a nearly level Linwood muck that is idle. 
(AL-99; Auglaize Township, SE1ANWY, sec. 20): 


01—0 to 8 inches, black (SYR 2/1) muck, moderate, fine and 
medium, granular structure; very friable; roots abun- 
dant; pH 7.4; diffuse, irregular bundary. 

Taste 7.—Laboratory data 


[Absence of figure indicates 


Particle-size distribution 
Soil, sample number, and location Horizon Depth Very | Coarse Medium Fine 
coarse sand sand sand 
sand (1.0-0.5 | (0.5-0.25 | (0.25-0.1 
(2.0-1.0 mm.) mm.) mm,) 
mm.) 
Belmore sandy loam; AL-97: Inches Percent Percent Percent Percent 
Monroe Township; NWYSEY see. 12. ApPoeecodasozs 0-11 7A 1.1 14, 2 22. 6 
Bliocsoccsmce ses 11-18 7. 6 111 15. 0 21.0 
BO Vee atic 18-26 10. 4 12, 4 16. 6 15, 3 
iS, eee ee eae 26-30 14.7 12. 4 6.8 8.5 
B23t_ 2-cs-o--- 30-36 14. 4 24, 1 5.9 6.9 
| ee 36-41 22.1 17.1 2.9 3.5 
| hos) eee eee 41-47 38. 1 23. 0 3. 1 3.1 
12) 2 oe Secees 47-53 47, 2 24, 6 3. 1 15 
Blount silt loam; AL-SS8: 
Amanda Township; SWY%SWY see. 14. APeveneescveue 0-10 12 3. 6 4,2 7.3 
AP pe cncec asec 10-11 1.8 3.5 3.7 71 
Boltessezctecee 11-17 2.1 3.9 4,7 8.4 
B22 bo ween ces 17-25 1.3 2.3 2.9 5. 2 
C5 eee eee 25-38 2.0 3. 0 2. 8 4.9 
0) eee aan 88-48 4.2 4.9 3. 8 6.3 
Casco silt loam; AL-96: 
Auglaize Township; SESE sec. 17. 0-5 2.8 5.0 4.7 6.8 
5-12 2.4 3. 7 3. 4 5. 2 
12-18 3.9 4,4 2.9 4.0 
18-23 10, 4 8.0 2.5 4.8 
Wise eusciaie se 23-29 43. 0 19.3 2.4 2.3 
Digby loam; AL-S10: 
Monroe Township; SWM4SEX sec. 11. Ape 25 oes 0-9 5. 2 9. 6 9.9 9. 6 
Bolizeboce eae ce 9-17 6.0 8.7 6. 6 6.5 
Beet eoeos ocean 17-22 12.9 20, 1 8.4 5.4 
Bate eet ase 22-35 15.5 18 1 81 3.8 
LICL ean ce 35-60 4.8 19. 3 48.8 9.7 
Fox fine sandy loam; AL-98: 
Auglaize Township; NWYNW sec. 21. 0-8 Ld 7.0 15.3 21.2 
8-11 .8 7.2 15, 2 19.9 
11-17 oe 7.8 16. 1 12,1 
17-22 12 6. 8 15.5 21.8 
22-27 1.8 7.6 14.5 20. 3 
27-35 7.5 12,0 9. 1 6.9 
35-40 25.7 30.9 11,2 3.2 
40-46 32. 0 35. 3 9.1 3. 2 
Genesee silty clay loam; AL~113: 
Amanda Township; NEYNW% sec. 32. Apacs eeslecau 0-8 4 «2 mie 6. 6 
OV oeeeeeseke S14. |gcheuesess ae 11 15.2 
CD nen ame, 14-20) |____------ -i 17 18. 6 
Coie setae 20-28 = |__.-----_- .2 3. 0 20. 6 
C4eosoee een oe 28-36 a1 .3 4,4 24.3 
(Cape en 36-46 = |_--------- .2 14 19,7 
©] i eerereeenceneer eer 46-54 ial 1 1.0 14.6 
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O02—8 to 16 inches, black (SYR 2/1) muck; moderate, medium 


and coarse, granular structure; very friable; roots abun- 
dant; pH 6.9; abrupt, smooth boundary. 


IIC1—16 to 20 inches, light-gray (N 6/0) silty clay loam with 


many, fine, prominent, light olive-brown (2.5Y 5/6) mot- 
tles; massive; firm; roots plentiful; few small pebbles; 
numerous fresh-water shells; ‘tongues extend as far as 
1 foot into the underlying horizon; pH 7.4; abrupt, ir- 
regular boundary. 


I1C2—20 to 26 inches, dark-gray (10YR 4/1) fine sandy 


loam with many, fine, distinct, light olive-brown (2.5Y 
5/4) mottles; massive; loose; roots plentiful; few peb- 
bles as much as one-half inch in diameter; old cray- 
fish holes filled with very dark brown (10YR 2/2) 
organic material from above; calcareous; clear, wavy 
boundary. 


for several soil profiles 


that data were not available] 


IIC3—26 to 80 inches, gray (N 5/0) fine sandy loam with 
many, medium, distinct, very dark gray (N 3/0) mot- 
tles; olive-brown (2.5Y 4/4) stains along old root chan- 
nels; weak, medium and coarse, subangular blocky 
structure; friable; roots plentiful; few small pebbles; 
calcareous; gradual, wavy boundary. 


Laboratory Determinations 


Table 7 gives the results of laboratory tests for several 
soil types in Allen County. The profiles represent 19 
major series in the county. 


Particle-size distribution--Continued 
Calcium 
Very fine Total Silt Textural class carbonate pH Organic 
sand sand (0.05— Clay Fine clay (CaCOs) value matter 
(0.1~0.05 | (2.0-0.05 0.002 (<0.002 | (<.0.0002 equivalent 

mm.) mm.) mm.) mm.) mm.) 

Percent Percent Percent Percent Percent if Percent Percent 
8.6 63. 6. 27.3 9.1 1:5 | Sandy loam: a2. kc oo eoecceeeceesuecs 5.3 2.1 
7.3 62. 0 27. 4 10. 6 3.0 | Sandy loam_-__- 5. 8 . 6 
4.8 59. 5 21.0 19.5 7.8 | Sandy loam_.--.------.------------- 6.0 .6 
4, 0 46. 4 22, 8 30, 8 13.:5. (‘Sandy clay loam. 240222005 sneer een alecceuet ees, G2) [nose cous 
2.8 54. 1 14. 6 31.3 15.7 | Sandy clay loam__.-.--__-_.---------|---------- as 2] eee 
2.2 47.8 14. 6 37. 6 19.6 | Sandy clay. -o.--ceece cece eee eee eeoeee nee GG loco esse cee 
3.3 70. 6 22, 2 ed 1.2 | Coarse sandy loam__.-.._.-.-------- 33. 7 Tice | ee ae ee 
2.0 78. 4 16.3 5.3 1.1 | Coarse loamy sand._.--.-.---------- 32, 9 Te Mesos a Sparen 
7.5 23. 8 56. 7 19.5 6.0 6. 6 2.9 
7.9 24. 0 48. 9 27.1 7.4 5, 2 10 
8.3 27. 4 35. 1 37.5 17.5 4.9 7 
5.7 17.4 35. 8 46. 8 17.8 6. 2 Li 
5.4 18.1 43.1 38. 8 10.3 | Silty clay loam__.-------.-.--------- 19.9 en ae ee 
6. 2 25. 4 40. 9 33, 7 9.2: 1 Clay loam... cssescessecncece ened 23.7 9) \aseeesasesd 
4,9 24, 2 52.3 23. 5 Qi2- | SUtIOAM a ous cosed els eben dh ocooueods | Weeceacabe 6. 2 2.9 
4.4 19,1 52, 0 28. 9 10.2 | Silty clay loam. o.006 cence nnneenn aa|ocesmnnceu 5.8 15 
3.2 18. 4 35. 6 46.0 26: 3) | (Ole Vee oo eto c bet ile ete Ge ere aoe lle emote 6.3 1,2 
8.5 34. 2 37.9 27.9 13.8 | Clay lodm-osccesocoseedeseecoaccsss 30. 9 Gc Ate secewewes 
2.8 69. 8 | 17.5 12.7 5.4 | Coarse sandy loam.--.-------------- 46.4 tie (| ee ree 
6. 6 40. 9 43.8 15.3 4-9") Uidam 22 ooo se se tee eenecoukuse|bee toads 6,1 3. 2 
4.1 31.9 36. 2 31.9 14,20) (Clay 0am oe Scent e eee ote eu teed ooeeiocs 5.0 11 
3.7 50. 5 15, 2 34. 3 19.9 | Sandy clay loam_-_...-.---.--------|-------_-- 5. 4 1.0 
3.1 48. 6 19.8 31.6 17.3 | Sandy clay loam. __-------________-__]---------- 5, 9 li 
2.5 85. 1 8.0 6.9 2) 5) udamiy sands 052 Set ool Vesta oe oaot eect ees, | ee 
8.0 52.6 34, 1 13.3 2:3 | Fine-sandy loam 202.2 --o.e.nccesdnn|too eee cn 6. 2 1.9 

. 56 48,7 31.0 20, 3 7.4 OAM seca veces codwes Sucleeseccosess eeeoese wens 6.1 Pus 
14. 6 51.3 22. 5 26. 2 12.8 | Sandy clay loam__-.----..-..-------|---------- 5.8 .6 
7.4 52.7 14,7 32. 6 20.4 | Sandy clay loam__.-..--------------|----.----- 6.0 .6 
7.2 51. 4 13. 6 35. 0 24.8 | Sandy clay loam... 22. <24 socescuec|eeecessace 5.8 .6 
3.1 38. 6 15. 4 46, 0 DED | OCA ve eees teats entice este see in eames 6.4 | Ssesectave 
2.3 73.3 18. 6 8.1 2.7 | Coarse sandy loam___-.-.--.-.------ 44, 3 (oot lesesoweous 
18 81. 4 12,0 6.6 1.8 | Coarse loamy sand_-_-.--------.---- 61.0 IVS emowmeamwas 
8. 2 16.1 50, 1 33. 8 “9. 1b Bilty clay Joaniws-..c ss es seeen.4cee|saceren ens 6.8 2.9 
17.8 33. 2 37, 2 29. 6 0::8' | (Clay loam. occ cece pe ceccececeseccloseceeuens 6.7 8 
17.2 37.6 35. 7 26.7 10220) Wheatsiwoe nh occa sueeceuessk be lacdceseeees 6.7 1.2 
15, 2 39, 0 35. 0 26. 0 9,85) Loamnn2 ccs cuecaceteceeece tease cclieteeonsod 6.6 1.0 
13.6 42.7 32.0 25.3 DD | OOM sacuceeducudatiasasneteelwacves saw eeeeee 626 lesessscoce 
16.5 37. 8 35. 2 27.0 88°) Loam. oo seccc see ee pces ct eee eee senecceses G50 icra oeisen aes 
12.9 28. 7 39. 5 31.8 10.3 | Clay loam__________-.-------__-__ lowe eee ee 6:0 tisexe eed ok 
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Soil, sample number, and location 


SOIL SURVEY SERIES 1960, NO. 24 


TasiE 7.—Laboratory data 


Particle-size distribution 


Very 
coarse 
sand 
(2.0-1.0 
mm.) 


Haskins loam; AL-115 
Monroe Township; NEYSWY, sec. 9. 


Hoytville silty clay; AL-16: 
Marion Township; SEMNE' sec. 32. 


Kibbie silt loam; AL—-89 
Sugar Creek Tow neh SESE sec. 29. 


Lenawee silt loam; AL-S1: 
Sugar Creek Township; Nwy NEM sec. 4. 


Linwood muck; AL-99: 
Auglaize Township; SEYNWY sec. 20. 


Millgrove loam; AL-50: 


Shawnee Township; SEYSIM sec. 17. 


Montgomery silty clay; AL-118: 
Perry Township; SWHSEY sec. 35. 


Morley silt loam; AL-93: 
Jackson Township; NEYNEY, soo. 13. 


Morley loam; AL-1 
Auglaize teachin: ‘SWUNW sec. 8. 


Horizon Depth 
Inches 
AeSechontue de 0-8 
i 5 popes prraees e 8-11 
Balg__..------- 11-14 
Bo2ete cee ew 14-17 
B28gt__-.------ 17-22 
B24gt__-_------ 22-27 
TITB25gt__------ 27-31 
WG oie iseccienee 31-49 
0-7 
7-12 
12-22 
22-48 
48-68 
68-74.+ 
Ape noescsonacs 0-6 
AD. ces gen 6-10 
B21 Bis ectie erat 10-15 
Bg 15-21 
BBg.-- 21-29 
B24g. sec ces koe 29-35 
eee ee 35-41 
OD seins sen eie 41-46 
OS! eo ee s28 46-52 
0-9 
9-14 
14-19 
19-41 
41-48 
OlAcsesseeng ed 0-8 
LL) Sn eee 8-16 
1 0 1G) enemas 16-20 
[1 iC) een eee 20-26 
WiCBeccensceces 26-30 
Aen nnesencesis 0-8 
(1, See oe 8-13 
B2lg._---.---- 13-25 
Bog... ascecess 25-36 
B23g_---------~ 36-54 
Cece e Beate iee 54-84 
ADs es Seno 0-7 
Blgt...------- 7-14 
B22gt_...------- 14-20 
Bo3gt__-____ 20-27 
B24gt_.-------- 27-40 
B25gt__ 40-60 
TG a ceewcsesee 60-66 
Ape scect coeds 0-6 
B2lt.-.-------- 6-11 
Boot. cen wna ewe 11-16 
B28t...-------- 16-21 
miata evsiaus hesitation: 21-27 
A noe easeeeue 0-6 
Bl 6-8 
8-10 
10-13 
13-20 
20-24 
24-28 
28-32 
32-38 
38-44 


Percent 


Plant 
PPeNeyNw 


i) 
DWNORNORAHO HRWWHE NRwoDOw 


YP RPDYPNNEP RP ENW NER 


cCrsb oo STS Os 


Ovmoanwioi 


Coarse Medium na 
sand sand and 
(1.0-0.5 (0.5-0.25 | (0. 5-0. 1 
mm.) mm.) mum.) 
Percent Percent Percent 
9.0 11. 17.0 
9. 6 11.6 12, 4 
9. 4 10. 4 11.5 
18. 2 12.8 7.2 
19. 7 12.6 13.5 
4.4 9.8 29. 7 
12.4 27.4 16.5 
4.1 4.3 6. 6 
1.0 2.3 5. 0 
1.0 19 4.3 
8 17 3.7 
1.0 1.8 3.8 
1.9 2.8 4,9 
2.5 3.2 5, 2 
74 9. 2 6.8 
12. 4 3.8 2.9 
1.5 1.3 3.0 
7.9 9.4 26. 6 
5. 6 6.8 20.7 
1. 
2. 
2. 
L, 
1. 


BWR COMO NOOD HOW CONE POO OO Pp 


PROP RON NNR WNNNN oT, 


WOW WANN Weta e OF PMN NE 
WONANOWNINW AWWW DHWHOND 


iw) 


ONG SWONENNS SNOSN Bw a Papo 


FONONWWOOM CONN ComOamo 


for several soil projfiles—Continued 


Particle-size distribution—Continued 


ALLEN COUNTY, OHIO 


Very fine Total 
sand sand 
(0.1-0.05 | (2.0-0.05 
mm.) mm.) 


Percent Percent 


ee 


na 
SPW ARO NP OR WN OS 
NOONWN OOM SH ]8AT 
to 
ee 


fo 


_ 
NNMRONRARSO SOP PO PPR wh 


woweo 
cON1 POO 
e 
as f Y Owe i i $ rot et me 
NOH NWNOONSAR NEWOOD WRNHORMS HRYNH OD ORATOO @SPHOR WWNHWWOKWOW Bor wWomM ROONAINOOS 


NVPONOONOWE NWNOD ONCWRwWo 
iS] 
N 


728-170—65——_17 


Silt 
(0.05- 
0.002 
mm.) 


Percent 


DRE WKNHAONMWO YOUNEN NDWEPNN OS PREAOON NEOCN WHOM AOONNTH OD WOON POWN|AMODO 


Clay 
(<0.002 - 


mi.) 


Percent 


wo 
io 
NaAWNEeEP NOW WOND 


bo 
wo 
COMOTME DW 


oo 
Lge 
oo 


e 
tare hee eae 
HON PWOHHAm LOUK COebNDY Ee 


Fine clay 
(<0.0002 


mm.) 


00 
WORNOHF ONO AOWND 


m 
S . 2 
WP OOMWMOGENPL BPPomw «Ts OwO8O 
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Clay loam 
Clay loam 


RODVaNboo. 


Calcium 
Textural class carbonate pH Organic 
(CaCOs) value matter 
equivalent 
Percent Percent 

MOONE hose e) seers ecedetacsseesleeceseccesy 5,1 2.1 
TOdM eo ee ae ee en loka | 5.2 .6 
TQA Mis. ses ose ts asa suet eke ou eed eeeeet ore 5. 0 38 
Sandy clay loam.......-..---_----___|_-----_--- BD Weccctteead 
Sandy clay loam... -..e00%-0+s-2se55e)see2e2-054 OO Non oeeea ees 
Sandy clay loam.........--.--------\-s-.-..--- 2 2 en 
Sandy clay loam__..-..----------___|---_----.- Vode Seems 
Clay loam__-----_------.----------- 10. 5 i ca Gl ence ners 

Milby Clays c2ese cece ucte elie Secs eee tes 7. 

Silty Clay <2 2s. be Mi ee el eee 7. 

SEV OY so tee ee oie eis ood elec oe un 

Nilty Clay ctosseeh ne sus eceswencecec|asscezeoau ie 

Claysccccotecsoccentcewessees eed we lestoosse a. 

Silty clay loam_._...-_-------- 2-2 18. 4 7. 

SUG 0AM oo cee oe eee eke) Slee se Se 6. 

Silt MOaM 22 oe ede seb ededuas axheedunes 5, 

Clay lOaM ce cerom oot iene se sod eee 5. 

Clay loaimeessesoececnaucatat hose eee eee 6. 

Clay loam: . os ss areca dewesere sal aeoecceue 6. 

Silty clay loam_..-..-----------_----|---------- Me 

DilMOAM Geese che ees e ee eee | 2.8 7. 

SiG OAM see San 2 out ee skeen j 6.9 re 

DUG 1OAM onal Scere ted eee Sake 12,2 7. 
Milt OAM cous So eet ee Leone eke GA 9.0 
Silty clay loam.-__-.----------------|---------- We ees sowed as 
Clay loant.c.i2ce.ecawcetsocesen ete) eed wesoos Ged: || Seances 
Silty clay loam......__..-..-.-..---.|---------- Mee Nese recat ee) 
Clay 10am: = .clsate teat oseS lee ne ee enh! (3 |oeeesecase 
Mile hie osc weccus ete Se |e o eee ee 7.4 28, 4 
DVD ase eS ed an yds al ee acer aha oe 6.9 . 29,2 
Silty clay loam_..-___.--..--_----.-. 19,1 (oO. [sce deSceces 
Fine sandy loam....------ eweceeess 28.1 (2:0,||Soeesosee5 
Fine sandy loam--._------------__-- 20. 9 (Ge a Peeve eer ee 
NOs woweten SiS see bese es behets 62h ene 
Oaiis sekeceS4sse See cach chee seeseleesesccces Gel eee oe oS 
OA VOB nce a ha esi g earunioirda ld weitere A eas ese eas 
Clay loams2s wcece encase cece sto kectleskeaecaed 6.0 Joseseccees 
1G ate da end Sema ke daauwal aoe eee GSE WWhstss eee 
Silty clay loam____.____._-_.-.----..|----2----- GAS we ce aise 

1.8 7. 

.8 7. 

16 7. 

2.1 7. 

1.6 7. 

3.9 7. 

43, 5 7. 
RUE ai os hic neda dace ao eee eee 6. 4 - 3.1 
Silty Clays. -2- ossencccbssecennsetoue|ereneseus 5. 6 1.2 
CNAs Sateee eter bree meee ao woe Sees 5.3 1.0 
Silty clayicocscccccewescsecssecedas Fs eae ee se 6.8 sleek 
Clay loamiss.c 32. S tere eae ete eeeee 16. 6 Wit |naeusees 
Weame sc tec secsceckecsasececae cane lessesscacs 6. 2.3 
Clay lost 2625-555 secu seats. |Seew sess 4, 8 
Clay: ci.2n2 wesctoseancpeteecehsecec seu scaans 4, .7 
Clay 2 cde te Sets yi ee a ee eee 4.4 |... ee 

4, 

7. 

7. 

8. 

8. 

8. 


Clay loam 


i 
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TasiE 7.—Laboratory data 


Particle-size distribution 
Soil, sample number, and location Horizon Depth Very Coarse Medium Fine 
coarse sand sand sand 
sand (1.0-0.5 | (0.5-0.25 | (0.25-0.1 
(2.0-1.0 mm.) mm,) mm.) 
mm.) 
Pewamo silty clay loam; AL-22: Inches Percent Percent Percent Percent 
Spencer Township; NEMSE}, sec. 34. Ape fen lelvs! OPS: +] Sooo cece t eterna te She oe ce 
Bigt___---_-_- Ba18 oo ah osc | see ceceee|sebenieacelesetedues 
B22gt_____-___- 10298) cece ee S| eee ee ele eye le 
B23gt__.-_-_-_- 2808: eek Sas eee Oe ec Shee oe 
5 ee eee banU0 | seceaauseelssecwesase woeecscceu ssaesicaue 
; (0) ane 66-80) | jesse eee es AS eet eee nie eer ere 
on silty lay 1 MN WK i a G23 
neer Township; sec. 10. Dacor aceseces IHG |---| ----- -- --|---- - + +--+ |---------- 
Phe ian, oe WD eee (epee Ne ins Me 
B2igto. sess k TOSI 6 ice cei egal ee el ex ee ue ee ete a 
B22%et__--_-_--- WG 209 (eet oe wpe tel on ee else eases oe es 
B23gt_..-.----- BOAO as jet eect ater Seal cael po fers ene ete 
1 LES race seeger 50270: |nserer sual ieee eee | ee ee eee cee fae 
cts wend (0270. eeceeasoelcheceteedt oe ceceeuel Oe wee 2 
Rawson loam; AL-123: 
American Township; SESW sec. 18. 0-8 3.5 11.3 13. 6 16. 7 
8-12 3. 0 11.4 16, 2 21.8 
12-16 3.9 12, 2 17.0 31.3 
16-23 14.6 25. 0 15. 9 13.1 
23-27 14,4 27.3 13. 9 15.1 
27-32 3.1 21.8 13.8 20, 4 
32-38 1.2 2.9 2. 2 5. 6 
38-44. 19 2.6 2.0 4.9 
Seward fine sandy loam; AL-119: 
Perry Township; SWM4SEM sec. 22. 0-9 1.8 7.5 13. 4 33. 4 
9-14 1.0 9.1 15. 4 34. 8 
14-20 1.9 11.3 16. 0 38, 1 
20-31 16 11.3 14.7 28, 4. 
31-37 11 2.7 2.6 7.0 
37-43 17 3. 3 3. 0 7.3 
43-52 2.4 3.6 3.0 7.3 
Spinks loamy fine sand; AL-116: 
Richland Township; NWK4SW4 sce. 5. 0-9 11 3, 2 12.8 47.9 
9-11 .3 40 17.4 46, 2 
11-12 2 3.1 14. 0 48. 3 
12-154 3 4.6 18.3 47,1 
154-1714 wo 4.0 15. 4 48, 1 
174-22 .2 5, 2 18.5 49. 3 
22-24 +2 4.6 15. 2 48. 7 
24-2614 9 6. 7 20. 0 50. 0 
264-28 L2 61 16, 0 46. 9 
28-33% .6 5.8 20. 7 53. 9 
334-38 .2 5.0 15.5 48. 0 
38-40 4 3.4 18.9 55. 9 
40-42% 4 3.0 16.9 51.3 
424-47 4 3, 2 15. 9 58. 6 
47-51% 4 11.3 15.4 39, 4 
514-53 2.4 13. 8 23. 3 39. 4 
53-56 = 6.5 17.3 45, 2 
56-59 3 4,1 17.3 57. 6 
59-60 |_------ Cee 9 td 57. 8 
60-70 ae 7.5 23. 3 49, 9 
70-74 11 4.6 13.1 36. 4 
74-784) 1.3 5.3 10. 1 29. 6 
784-106 g. 1 7.5 12.0 33. 0 
106-112 4.2 10.1 11.3 28.1 
Tuscola loam; AL-4: 
Marion Township; NWiMNW, sec. 24. 0-8 4 9 .8 19.7 
8-11 4 7 ee 20. 6 
11-15 24 7 al 20. T 
15-27 2 5 8 14.5 
27-36 |_.-------- el <2 13.4 
1s co 3 all Lene eee | oO Gal 6.1 
46-60 ad 4 ee 2.2 
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or several soil profiles-—-Continued 


Particle-size distribution—Continued 
Calcium 
Very fine Total Silt Textural class carbonate pH Organic 
sand sand (0.05- Clay Fine clay (CaCQs) value - matter 
(0.1-0.05 | (2.0-0.05 0.002 (<0.002 | (<0.0002 equivalent 
mm.) mm.) mm.) mm.) mm.) 
_ Percent Percent Percent Percent Percent Percent Percent 
13.3 49. 9 36. 8 Silty clay loan 292356 ene Stoel he 7.2 5.9 
13.0 43, 0 44, Silty Cliy2s.235 econ Sees eesee eed |i coord 71 | 2-- 
12.4 40. 4 47. Silty Clay s.045- ceeessseuosi.cce be Nese Fe: is eer 
12.1 42.2 45. DILUY CAV Jon s2ce a eret aoe bel but eee ee ee Coe Nees te 
17.5 39. 6 42, Silty Clay cccsccctuca cade 10. 6 (is eee ee 
17. 2 47.6 35. Silty clay loam_______________------- 16. 6 TD | eewerccese 
10, 9 49. 4 3907 Vaceceecen Silty clay loam.__.___---------------]---------- 7.3 6.5 
10.7 49.4 39.9 |___.------ Silty clay loam____------------.-----]---------- 7.2 6.4 
11.6 42.7 OOF Nicaea ee DilbyClaye eee Seca has See ete al aoe ce Geet Mhicecestes 
11.6 41.5 46.9 |___.---.-- Silty claysccstesntnees se seekeeeseee dee coos oes Wee Weare s ae 
12.4 43.0 44.6 |___------- DIbY (CLAY 2 Lee teine Dae one eee Stee tee (sd \oickhescce 
17.2 47,1 1 ey A eerie Silty clay loam__.---_--.---.-------- 11.8 (eS haces 
19.0 48. 0 33.0 |_-_---2---- Silty clay loam_.__.----------------- 16.0 We 8 | Se eeterg ate ee 
5.7 50. 8 35. 3 13.9 Tee | MORI sere Oa ee ee ete ell aha Paes ol 6.8 1.7 
4.9 57.3 31.2 11.5 2,.2.| Sandy loam... - 2-2-4 ee eee cc] ences eek 5.7 .6 
4.0 68. 4 20. 2 11.4 2.7 | Sandy loam___---..-----------------]---------- i aes 
a7 72.3 14.5 13, 2 4,°8.|| Sandy lodm acco oss eetee eee eee eek oeewek a | ee arene 
4.0 74.7 14.4 10.9 3.7 | Sandy loam_____----------- eee ret | eee G:03 cesscxeecs 
5.0 64. I 12.0 23. 9 11.0 | Sandy clay loam__.-..2...----------|---------- gl ee eee 
5.7 17. 6 35. 6 46. 8 13.80 Clave ceccnnene ecko sce seseee same 0.9 1 Gs a eet 
5.2 16. 6 43. 3 41.1 9,0 | Silty clay......--.------------------ 19,3 a Gite 
9. 2 65. 3 '23. 1 11.6 2.2 | Fine sandy loam.-------------------|---------- ° 6.5 21 
8.2 68, 5 20, 1 11.4 3.8 | Fine sandy loam_...----------------/-~-------- 5.4 .6 
9, 7 77.0 11.5 11.5 3.1] Fine sandy loam_-_------.-----------]---------- et Cee re ee 
11.7 67.7 17. 2 15.1 5.9 | Fine sandy loam....----------------|---------- 6.5 |---------- 
6. 4 19. 8 37.9 42. 3 5A OMA on cierto atee eee seeaceaee 0. 9 ee J aera ee ee ee 
7.5 22.8 42.9 34. 3 9.:6)| “Olay loam seo 22 2ch ecu seden co Sesced 18. 6 8.7 |osscde ce 
7.0 23. 3 43. 9 32. 8 8.5] Clay loam_---..---- bouts lease! 22, 8 Spi |e eae 
17.1 82.1 12.2 5.7 1.3 | Loamy fine sand__-_----------------]---~------- 6. 2 4 
17.5 85. 4 111 3.5 29} Loamy fine sand s24.-5s-<-sssseucces|andcsceces 6.6 Pal 
17.0 82. 6 10, 2 7. 2 1.9 | Loamy fine sand__..-.---+---..+.---|---+5----- 6. 7 atl 
16.9 87. 2 10.3 2.5 72) Bine sand so 2-422 -c5e-eecet esse es|ececascsss 6.8 gil 
15.7 83. 5 9. 6 6. 9 2.3 | Loamy fine sand..-.----------------j---------- 6.8 Pal 
15.8 89. 0 Get 3.3 al || RING Sand. soon ee bese oS leeeeke a 6.9 wl 
16. 4 85. 1 71 7.8 1.8 | Loamy fine sand__..-----------.----]---------- 6.9 aed, 
14.5 92.1 5.1 2.8 0 | Wine sand. ccuecec send ace ese ned eseeebacies 7.0 vel 
14,4 84, 6 4.6 10.8 2.9 | Loamy fine sand_-------------------|---------- 6.9 [-.-.------ 
13. 0 94. 0 3.5 2.5 8) PMG Sandi oo = ccecs oe ee See beeciee 6.3 ects sees 
14.8 83. 5 2.7 13. 8 5.3 | Fine sandy loum._-.----------------|]---------- 6.4 |-.--. 22-8. 
14.7 93. 3 3.2 3.5 WS) Vine 8and so isecceccnch seen snc oe un eee ere et Ga Pecan ee 
13.9 85. 5 .6 13.9 5.9 | Loamy fine sand_.._---.-------------]---------- 6.6 | ee ee 
15.9 94. 0 2.8 O: 2 dosescescee FinG Sande ocscessen Soest kee sete eee ks 6.8 |---------- 
13. 6 83.1 3. 6 13.3 5.9 | Finesandy Joam..22.2-62se5cesse5ss|eccescsece a a | ro eo 
14,0 92. 9 3.8 3.3 12.3) | Bano oe ee skee Soe nee |e eae ate 7 a a 
14. 4 83.7 2.6 13. 7 5.2 | Loamy fine sand.__-_-_._...-.------]-----.-.-. GA tetcocesien, 
15. 8 95.1 3.3 1.16) | eowcosees! Pine sand oo. 2cseosstie neste seoe cess Ssenceeend 6.4 |---------- 
18.5 85, 0 2,2 12.8 4.1 | Loamy fine sand_---.---_-----------]------.--- B80 ee eee 2 
12.6 94. 0 3.6 24 |occ-ss-5.- NMG! sose cosets ete eee meee soe Gee |e eng 
17.9 73.1 11.3 15. 6 5,6 | Fine sandy loam_.._...-...-..-2---.4-|2..--+4--- 8G | eoneocsnes 
16, 2 62, 4, 23. 8 13. 8 5.0 | Fine sandy loam....-.--4--c20e+e-n6)o+.e-0cses DoT |e cumteeemicicns 
16. 2 70. 8 15.0 14,2 5.4 | Fine sandy loam____----------------|---------- 6.0) |ooe ewes 
15.8 69. 5 15.1 15.4 4.4 | Fine sandy loam____._--__---------- 15.7 1h Nascogeeaed 
28. 7 50, 5 36. 5 13.0 4.4 ) Doane Senco ekosessaaces so eesscelsedinaweca 6.8 3.6 
28. 5 50. 9 37, 2 16. 4 Bt OA au et owes od ameeue Selon aees wena 7.0 2.0 
24.8 46. 9 29. 5 23. 6 11. 8:-| 0aMes6 22 cose ieee eee eee ee 
27.9 44.1 29. 1 26. 8 15,90) Dodie sic os2sec5c2cecensoseeeccos|Scncees ccd Wisls aeameermee 
46.7 60. 6 25, 0 14. 4 5.9 | Very fine sandy loam_------.-------- 4.1 1D. |eeceeceias 
52. 8 59. 1 28.9 12.0 8.9 | Very fine sandy loam__-...----------- 3,9 es ene 
27.4 30. 9 56. 9 12,2 3.9 | Silt loam......--------------------- 23. 5 8.0 |___-_-__-- 
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Aeration, soil. The exchange of air in soil with air from the atmos- 
phere. The air in a well-aerated soil is similar to that in the 
atmosphere; that in a poorly aerated soil is considerably higher 
in carbon dioxide and low in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or cluster, 
such as a clod, crumb, block, or prism. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Caleareous soil. A soil that contains enough lime or calcium carbon- 
ate (often with magnesium carbonate) to effervesce (fizz) 
when treated with dilute hydrochloric acid. It is alkaline in 
in reaction because calcium carbonate is present. 

Catena. A sequence, or ‘‘chain,” of soils on a landscape, developed 
from one kind of parent material but having different charac- 
teristics because of differences in relief and drainage. 


Chroma. The relative purity or strength of the spectral color; 
increases with decreasing grayness. , 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. See also Texture, soil. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose —Noncoherent; will not hold together in a mass. 

Friable—-When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plaslic-—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a ‘wire’? when rolled 
between thumb and forefinger. 

Sticky— When wet,-adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard,— When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft-— When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Eluviation. The movement of material from one place to another 
within the soil, either in true solution or in colloidal suspension. 
Horizons that have lost material through eluviation are re- 
ferred to as eluvial, and those that have received material 
referred to as illuvial. See also Illuviation. 4 

Glacial drift (geology). Rock material transported by glacial ice 
and then deposited; also includes the assorted and unassorted 
material deposited by streams flowing from glaciers. 

Glacial outwash. Crosg-bedded: gravel, sand, and silt deposited 
by melt-water as it flowed from the ice. . 

Glacial till. Unassorted, nonstratified glacial drift that consists of 
clay, silt, sand, gravel, and boulders transported and deposited 
by glaciers. 

Glaciofluvial deposits. Material moved by glaciers and subse- 
quently sorted and deposited by streams flowing from ‘the 
melting ice; the deposits are stratified and occur in the form of 
kames, eskers, deltas, and outwash plains. . 

Gleization. The reduction, translocation, and segregation of soil 
compounds, notably of iron, generally in the subsoil or sub- 
stratum, as a result of poor aeration and drainage; expressed in 
the soil by mottled colors dominated by gray. he soil- 
forming processes leading to the development of a gley soil. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming proc- 
esses. See also Surface soil; Subsoil; Substratum. 

Humus. The well-decomposed, more or less stable part of the 
organic matter in-mineral soils. 

Illuviation. The accumulation of material in a soil horizon through 
the deposition of suspended material and organic matter re- 
moved from horizons above. Since part of the fine clay in the 
B horizon (or subsoil) of many soils has moved into the B 
horizon from the A horizon above, the -B horizon is called an 
illuvial horizon. See also Eluviation. 

Kame (geology). An irregular, short ridge or hill of stratified 
glacial drift. ’ 

Lacustrine deposits. Materials deposited in lake waters; in places 
the fine materials were carried into the lake in suspension and 
settled out as the water became quiet. Many nearly level 
soils have developed from such deposits, which were dropped 
in old lakes that have since disappeared. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Loess. Geological deposit of fairly uniform, fine material, mostly 
silt, presumably transported by the wind. 

Moraine (geology). An accumulation of earth, stones, and other 
unsorted material deposited by a glacier. An end moraine is 
a ridgelike accumulation of glacial drift built along the outer 
margin of a glacier or ice sheet. 
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Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—jine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these: fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimension; 
and coarse, more than 15 millimeters (about 0.6 inch) in diam- 
eter along the greatest dimension. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: Very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Phase, soil. A subdivision of a soil type, series, or other unit in the 
soil classification system made because of differences in the soil 
that affect its management but do not affect its classification in 
the naturallandscape. A soil type, for example, may be divided 
into phases because of differences in slope, stoniness, thickness, 
or some other characteristic that affects management. 

Porosity, soil. The degree to which the soil mass is permeated with 
pores or cavities. It is expressed as the percentage of the whole 
volume of a soil horizon that is unoccupied by soil particles. 

Profile, soil. A vertical section of the soil, extending from the sur- 
face into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of the soil mass 
expressed in either pH values or in words as follows: 


pH pH 

Extremely acid_-_.__._ Below 4.5 Neutral ..---------~--. 6.6-7.3 

Very strongly acid_---- 4.5-5.0 Mildly alkaline _-__-___ T4-7.8 

Strongly acid Moderately alkaline __._ 7.9-8.4 

Medium acid___ Strongly alkaline ~~... 8.5-9.0 
Slightly acid. Very strongly alka- 

line___-_----- 9.1 and higher 


Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 millimeter to 2.0 millimeters. Most 
sand grains consist of quartz, but they may be of any mineral 
composition. The textural class name of any soil that contains 
85 percent or more sand and not more than 10 percent clay. 
See also Texture, soil. . 
Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 


Silt. 


limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 percent 
clay. " See also Texture, soil. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axes of aggregates longer than horizontal), columnar 
(prisms with rounded tops), 6dlocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each grain 
by itself, as in dune sand) or (2) massive (the particles adhering 
together without any regular cleavage, as in many claypans 
and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. See also Horizon, soil. 

Substratum. Any layer lying beneath the solum or true soil; the 
C or D horizon. See also Horizon, soil. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. See also Horizon, soil. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of inereasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silly clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided by 
specifying ‘‘coarse,” ‘fine,’ or “very fine.’ See also Clay; 
Sand; Silt. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, ordinarily rich in 
organic matter, used to topdress roadbanks, lawns, and gardens. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks 
at or near the earth’s surface by atmospheric agents. These 
changes result in more or less complete disintegration and 
decomposition of the rock. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS - 


Montgomery-Blount association: Very poorly drained, dark- 
colored soils on broad, depressed flats 


Morley-Blount-Pewamo association: Nearly level to gently 

sloping, moderately well drained and somewhat poorly 

drained, light-colored soils of till plains and moraines, 

and nearly level, very poorly drained, dark-colored soils 

in drainageways 

Blount-Pewamo association: Nearly level to gently sloping, 

somewhat poorly drained, light-colored soils of till 

| plains, and very poorly drained, dark-colored soils in 
depressions 


Morley-Blount association: Gently sloping to steep, 
moderately well drained soils, and nearly level to gently 
sloping, somewhat poorly drained soils of till plains and 
moraines 


Hoytville-Nappanee association: Nearly level, dark-colored, 
very poorly drained soils on broad flats, and undulating 

to sloping, light-colored, somewhat poorly drained soils 

on adjacent low knolls 


Shoals-Sloan association: Somewhat poorly drained and very 
poorly drained soils on flood plains 


Belmore-Haney-Digby-Millgrove association; Nearly level 
to gently sloping, very poorly drained to well drained, 
light-colored soils on beach ridges and stream terraces 
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SYMBOL 


Bm 
BmB 
BmC2 


BmD2 


Bn 
BnB 
Bo 
BoB 
BoB2 


Bp 


CaB 
Ccfc2 


Co 
Cw 


Db 
DbB 
Dm 
DmB 
Ds 
DsB 


Em 
FoB 


Gn 
Gp 


Ha 
HaB 
Hd 
HdB 
HdC2 


Hf 
HfB 
Hh 


HhB 
Hk 
HkB 
Hm 
HmB 


Hs 
Ht 
Hv 


Kb 
Ks 


Ln 
Lw 


SOIL LEGEND 


The first capital letter is the initial letter of the soil name. 

It. is followed by a small case letter which completes the 
abbreviation of the soil name. The symbols for soils that are 
level or nearly level and uneroded include only these two letters. 
A second capital letter, A, B, C, D, E, or F, showing the slope, 
is added to the symbol for all soils occurring on slopes. The 
number, 2 or 3, at the end of the symbol is added for soils that 


are moderately or severely eroded. 


NAME 


Belmore loam, 0 to 2 percent slopes 
Belmore loam, 2 to 6 percent slopes 


Belmore loam, 6 to 12 percent slopes, 
moderately eroded 


Belmore loam, 12 to 18 percent slopes, 
moderately eroded 

Blount loam, O to 2 percent slopes 
Blount loam, 2 to 6 percent slopes 
Blount silt loam, 0 to 2 percent slopes 
Blount silt loam, 2 to 6 percent slopes 


Blount silt loam, 2 to 6 percent slopes, 
moderately eroded 


Borrow pits 


Casco silt loam, 0 to 6 percent slopes 


Casco and Fox soils, 6 to 12 percent slopes, 
moderately eroded 


Colwood loam 
Colwood silt loam 


Digby fine sandy loam, O to 2 percent slopes 
Digby fine sandy loam, 2 to 6 percent slopes 
Digby loam, O to 2 percent slopes 

Digby loam, 2 to 6 percent slopes 

Digby silt loam, 0 to 2 percent slopes 

Digby silt loam, 2 to 6 percent slopes 


Eel silt loam 
Fox loam, 2 to 6 percent slopes 


Genesee silt loam 
Gravel pit 


Haney fine sandy loam, O to 2 percent slopes 
Haney fine sandy loam, 2 to 6 percent slopes 
Haney loam, O to 2 percent slopes 

Haney loam, 2 to 6 percent slopes 

Haney loam, 6 to 12 percent slopes, 
moderately eroded 

Haney silt loam, O to 2 percent slopes 
Haney silt loam, 2 to 6 percent slopes 
Haskins and Digby fine sandy loams, 

over clay, O to 2 percent slopes 

Haskins and Digby fine sandy loams, 

over clay, 2 to 6 percent slopes 

Haskins and Digby loams, over clay, 

O to 2 percent slopes 


Haskins and Digby loams, over clay, 
2 to 6 percent slopes 


Haskins and Digby silt loams, over clay, 
O to 2 percent slopes 

Haskins and Digby silt loams, over clay, 
2 to 6 percent slopes 

Hoytville silt loam 

Hoytville silty clay 

Hoytville silty clay loam 


Kibbie loam, O to 2 percent slopes 
Kibbie silt loam, 0 to 2 percent slopes 


Lenawee silt loam 
Linwood muck 


SYMBOL 


Ma 
Mb 
Mc 


NAME 


Made land 

Millgrove loam 

Millgrove loam, over clay 

Millgrove silt loam 

Millgrove silt loam, over clay 
Millgrove silty clay loam 

Millgrove silty clay loam, over clay 
Millgrove silty clay 

Millsdale silty clay loam 
Montgomery silty clay 

Montgomery silty clay loam 

Morley loam, 2 to 6 percent slopes 
Morley silt loam, 2 to 6 percent slopes 


Morley silt loam, 2 to 6 percent slopes, 
moderately eroded 


Morley silt loam, 6 to 12 percent slopes 


Morley silt loam, 6 to 12 percent slopes, 
moderately eroded 


Morley silt loam, 12 to 18 percent slopes, 
moderately eroded 


Morley silt loam, 18 to 25 percent slopes, 
moderately eroded 


Morley silt loam, 25 to 35 percent slopes, 
moderately eroded 


Morley soils, 6 to 12 percent slopes, 
severely eroded 


Nappanee loam, 0 to 2 percent slopes 
Nappanee silt loam, O to 2 percent slopes 
Nappanee silt loam, 2 to 6 percent slopes 


Pewamo silt loam 
Pewamo silty clay 
Pewamo silty clay loam 


Quarry 


Randolph silt loam, O to 2 percent slopes 
Rawson loam, 2 to 6 percent slopes 


Rawson loam, 6 to 12 percent slopes, 
moderately eroded 


Rawson silt loam, 2 to 6 percent slopes 


Rimer and Tedrow loamy fine sands, 
over clay, O to 2 percent slopes 


Rimer and Tedrow loamy fine sands, 
over clay, 2 to 6 percent slopes 
St. Clair silt loam, 2 to 6 percent slopes 


St. Clair silt loam, 6 to 12 percent slopes, 
moderately eroded 


St. Clair silt loam, 12 to 25 percent slopes, 
moderately eroded 


Seward fine sandy loam, 2 to 6 percent slopes 
Shoals silt loam 

Sloan silty clay loam 

Sloan silty clay loam, over limestone 

Spinks loamy fine sand, 2 to 6 percent slopes 


Toledo silty clay loam 
Tuscola loam, 2 to 6 percent slopes 
Tuscola silt loam, 2 to 6 percent slopes 


Urban land 
Wabash silty clay 
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WORKS AND STRUCTURES 


Highways and roads 
Diab esc, 
Good motor 
Poor motor 
Trail 

Highway markers 
National Interstate 
UL Sa 
State 

Railroads 
Single track 
Multiple track 


Abandoned 


Bridges and crossings 


Road 

Trail, foot 

Railroad 

Ferries 

Ford 

Grade 

R. R. over 

R. R. under 

Tunnel 
Buildings 

School 

Church 

StaON sasisanass 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power lines 
Pipe lines 
Cemeteries 
Dams 


Levees 


Oil wells 
Sawmill 


Airway beacon 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 


County 


Township, U. S. 


Section line, corner 


Reservation 


Land grant 


DRAINAGE 


Streams 


Pererntal « assessseveservevevvesvsrastecy 


Intermittent, unclass. 


Crossable with tillage 


TMIPIGMONS. osccsssccscscscersisnicanvccien 


Not crossable with 
tillage implements 


Canals and ditches 20.0... 


Lakes and ponds 


Perennial 


Intermittent 


Wells 


Springs 


Marsh 


Wet spot 


Alluvial fan 


RELIEF 


Escarpments 
Bedrock 
Other 

Prominent peaks 


Depressions 


Crossable with tillage 
implements .......... 


Not crossable with tillage 
IMPIEMENS .....eeeceeeeseeeeeeeeees 


Contains water most of 


the time 
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SOIL SURVEY DATA 


Soil boundary 


OHIO DEPARTMENT OF NATURAL RESOURCES AND 
THE OHIO AGRICULTURAL EXPERIMENT STATION 


and symbol 

ae ° 
Gravel 2 ge 

a0 
STONES: © scesnmcecantetcnaen oO 

¢ ¥ 
Rock outcrops ctor ‘i v 

a 7 
Chert fragments deeraiarerees B 
Clay spot * 
Sand spot 
Gumbo or scabby spot e 
Made land = 
Severely eroded spot ........ ten = 
Blowout, wind erosion ............ : uw 
Gullies.... seas isnssntaiterteasasivcbenndsnovess avavatavavau) 


Soil map constructed 1963 by Cartographic Division, 
Soil Conservation Service, USDA, from 1956 aerial 


photographs. Controlled mosaic based on Ohio 
plane coordinate system, north zone, Lambert 


conformal conic projection. 1927 North American datum. 
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and the Ohio Department of Natural Resources and the Ohio Agricultural Experiment Station 
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GUIDE TO MAPPING UNITS AND CAPABILITY UNITS 


[See table 6 > pe 60 » for the approximate acreage and proportionate extent of the soils; see table 2, p. 30, for estimated average acre yields 
of field crops. For information about woodland, see p. 31 , and for information significant to engineering, see p. 34] 


Mapping unit 


Belmore loam, 0 to 2 percent slopes ~o~---n--nnn neon enn n nese wn meena nnn= 
Belmore loam, 2 to 6 percent slopes----------------------~----------=- 
Belmore loam, 6 to 12 percent slopes, moderately eroded-----------~--- 
Belmore loam, 12 to 18 percent slopes, moderately eroded-------------~- 
Blount loam, O to 2 percent slopes------- 
Blount loam, 2 to 6 percent slopes------- 
Blount silt loam, 0 to 2 percent slopes-- “ 
Blount silt loam, 2 to 6 percent slopes------------------------------+- 
Blount silt loam, 2 to 6 percent slopes, moderately eroded------------ 
Borrow pits - 
Casco silt loam, 0 to 6 percent slopes---- 
Casco and Fox soils, 6 to 12 percent slopes, moderately eroded-- 
Colwood loam--~----~~-------~--~-------- nnn nnn nnn nnn nnn rrr rntnn 
Colwood silt loam------------- 0-0-0 no nnn nw nn ne nn nn ee een een nen 
Digby fine sandy loam, 0 to 2 percent slopes---~-----------~--~--<---- 
Digby fine sandy loam, 2 to 6 percent slopes-------------------------~ 
Digby loam, 0 to 2 percent slopes ---------+---- en nn nnn ence cece rene ennn 
Digby loam, 2 to 6 percent slopes------------------------------------~ 
Digby silt loam, O to 2 percent slopes-----------------------------ee- 
Digby silt loam, 2 to 6 percent slopes~-----------------------------~- 
Eel silt loam------------------------- 
Fox loam, 2 to 6 percent slopes------- 
Genesee silt loam--------------------+- 
Gravel pit-------------- 3-22 n-ne nnn nen nnn nnn nnn nnn cene 
Haney fine sandy loam, O to 2 percent slopes-~~-~------------+-9----n~ 
Haney fine sandy loam, 2 to 6 percent slopes-------------------~------- 
Haney loam, 0 to 2 percent slopeS--------n nnn e nnn ene renin nner nnn nenen 
Haney loam, 2 to 6 percent slopes------------------------------------- 
Haney loam, 6 to 12 percent slopes, moderately eroded----------------- 
Haney silt loam, 0 to 2 percent slopes 
Haney silt loam, 2 to 6 percent slopes 
Haskins and Digby Pine sandy loams, over clay, O to 2 percent slopes-- 
Haskins and Digby fine sandy loams. over clay, 2 to 6 percent slopes--- 
Haskins and Digby loams, over clay, 0 to 2 percent slopes------------- 
Haskins and Digby loams, over clay, 2 to 6 percent slopes------------- 
Haskins and Digby silt loams, over clay, O to 2 percent slopes-------- 
Haskins and Digby silt loams, over clay, 2 to 6 percent slopes-------- 
Hoytville silt loam-------------------------- cece nnn nnn enn rece eeeena= 
Hoytville silty clay------- 

Hoytville silty clay loam 
Kibbie loam, 0 to 2 percent slopes----------------------------------- 
Kibbie silt loam, 0 to 2 percent slopes-- 
Lenawee silt loam--------------~-----+--------------------2------- ee 
Linwood mick----------------2-4--- 2 = ne 5 en ee ee ene 


Not placed in a capability unit. 


Capability unit 


Mapping unit 
Millgrove loam--~-------------------~--------------------------------- 
Millgrove loam, over clay~----- 
Millgrove silt loam------------ 
Millgrove silt loam, over clay- 
Millgrove silty clay loam---------------------------+---------- 
Millgrove silty clay loam, over clay - 
Millgrove silty clay------------------------------------------- 
Millsdale silty clay loam-------------------------------------------- 
Montgomery silty clay----------0--e00---- een - nnn ee ono - en ennne 
Montgomery silty clay loam 
Morley loam, 2 to 6 percent slopes---------------~~------------------ 
Morley silt loam, 2 to 6 percent slopes------------------------------ 
Morley silt loam, 2 to 6 percent slopes, moderately eroded 
Morley silt loam, 6 to 12 percent slopes----------------------------- 
Morley silt loam, 6 to 12 percent slopes, moderately eroded---------- 
Morley silt loam, 12 to 18 percent slopes, moderately eroded--------- 
Morley silt loam, 18 to 25 percent slopes, moderately eroded--------- 
Morley silt loam, 25 to 35 percent slopes, moderately eroded--------- 
Morley soils, 6 to 12 percent slopes, severely eroded---------------- 
Nappanee loam, 0 to 2 percent slopes-----------------<--------- 
Nappanee silt loam, 0 to 2 percent slopes--------~-------------------- 
Nappanee silt loam, 2 to 6 percent slopes---------~------------------- 
Pewamo silt loam-----------------~+--------------- 2-22-20 = one ee eens 
Pewamo silty cClay-------------- eee enn nee n nnn enn nen enn nen en en nnn enne 
Pewamo silty clay loam--------------------- 2-72-4222 - nen een n enn ene 
QUALTY 92 = 2 on nan nn nn nn nn en nn nn ne nnn nn nnn nn enn ee nee 
Randolph silt loam, O to 2 percent slopes----------~----------------- 
Rawson loam, 2 to 6 percent slopes--------------~--------------------- 
Rawson loam, 6 to 12 percent slopes, moderately eroded--------------- 
Rawson silt loam, 2 to 6 percent slopes----------------------------+- 


Rimer and Tedrow loamy fine sands, over clay, 0 to 2 percent slopes-- 
Rimer and Tedrow loamy fine sands, over clay, 2 to 6 percent slopes-- 
St. Clair silt loam, 2 to 6 percent slopes--------------------------- 
St. Clair silt loam, 6 to 12 percent slopes, moderately eroded-----~- 
St. Clair silt loam, 12 to 25 percent slopes, moderately eroded----~- 
Seward fine sandy loam, 2 to 6 percent slopes------------------------ 
Shoals silt loam----------.----------------.~------------------------- 
Sloan silty clay loam------------..-------------~--------------------- 
Sloan silty clay loam, over limestone-------------------20---2------- 


Spinks loamy fine sand, 2 to 6 percent slopes------------------------ . 


Toledo silty clay’ loam------------------------------------------<---- 
Tuscola loam, 2 to 6 percent slopes---------------------------------- 
Tuscola silt loam, 2 to 6 percent slopes----------------------------- 
Urban land------- ---- 


err ihrer ch 


Capability unit 


Symbol 


TIw-5 
Tiw-5 
TIwe5 
TIwe5 
Tiw-5 
TIw-6 
Tiw-6 
TIIw-=3 
IIIwe3 
IIIw-3 
Ile-3 
IIe -3 
TiTe-2 
IIle-2 
IIIe-2 
IVe-1 
Vie-1 
VIilTe-1 
IVe-1 
IIIw-l 
TIIw-1 
IIIw-1 
TIw-6 
Tiw-6 
Ilw-6 
(1/) 
IlIw-1 
Ile -3 
Tite -2 
Ile-3 
TIw-3 
TIw-3 
TIle-2 
TVe-1 
VIle-1 
IIe -2 
TIw-2 
ITIw-3 
IlIw-3 
IlIs-1 
TIIw-3 
Tle-1 
TIe-1 
(V/) 


IiIw-3 
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